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Onſidering how few, and how ſimple 5 Pry 

Principles are, upon which the whole AW” 
f PERSPECTIVE depends, and withal 
how uſeful, nay how 1 neceſſary this Art 
zs to all ſorts of Deſigning ; I have often won 
derd, that it has ſtill been left in ſo low a de- 

gree of Perfection, as it is found to be, in the © 

Books that have been hitherto wrote upon it. 
Some of ig Books indeed are very voluminous : 
but then they are made ſo, only by long and te- 
dious Diſcourſes, explaining of common things ; or 
by a great number of Examples, which indeed do 
make ſome of theſe Books valuable, by the great 
Variety of curious Cuts that are in them ; but do 
not at all inſtruct the Reader, by any Improve- 
ments made in the Art itſelf. For it ſeems that 
thoſe, who have hitherto treated of this Subject, 
have been more converſant in the Practice of 
Deſigning, than in the Principles of Geometry; 
and therefore when, in their Practice, the Occa- 
ions that have offer d, have put them upon in- 
venting particular Expedients, they have thought 
them to be worth communicating to the Public, 
as Improvements in this Art; but they Dave 
not been able to produce any real Improvements 
in it, for want of a ſufficient Fund of Geometry, 
that might have enabled them to render the 
Princioles of it more m—_—_ and more con- 
venient for Practice. In this Book I have en- 
deavour'd to do this; 9 have done my utmoſt 
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deſcend to a perfect Explanation of any particu- 


oo; en 

to render the Principles of the Art as general, 
and as univerſal as may be, and to deviſe ſuch 
Cunſeructione, as might be the moſt ſimple and 
ful in Practice. | 
In order to this, I found it abſolutely neceſſary 
i conſider this _ entirely anew, as if it had 


never been treated of before; the hp 0 of 
the vld Perſpective being ſo narrow, an 6/6 con- 
fined, that they could be of no uſe in my Deſign: 
And I ma? ya to invent new Terms of Art, 
thoſe already in uſe being ſo peculiarly adapted 
to the imperfet? Notions that have hitherto been 
had of this Art, that I could make no uſe of them 
in explaining thoſe 3 Principles I intended 
to eſtabliſh. The Term of Horizontal Line, for 
inſtance, is aptto confine the Notions of a Learner 
to the Plane of the Horizon, and to make him 
zmagine, that that Plane enjoys ſome particular 
* which make the Figures in it more 
eaſy and more convenient to be deſcribed, by the 
means of that Horizontal Line, than the Figures 
mn any other Plane ; as if all other Planes might 
not as conveniently be handled, by finding other 
Lines of the ſame nature belonging to them. But 
in this Book I make no difference between the 

Plane of the Horizon, and any other Plane 
whag ſoever ; for ſince Planes, as Planes, are 
alike in Geometry, it is moſt proper to confider 
them as ſo, and to explain their Properties in 
general, leaving the Artiſt himſelf to apply them 
in particular Caſes, as Occaſion requires. 

My Deſign in this Book, is not to trouble the 
Reader with a Multitude of Examples, nor to 
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lar Caſes ; but to explain the general Principles 

of Perſpective: Which if I have been ſo happy as 

to have done, in ſuch a manner as may be intelli- 
gible to the Reader; I dont doubt but he will 
eaſily be inclined to pardon my Shortneſs: For 
he will find much more pleaſure in obſerving how 
extenſive theſe Principles are, by applying them 
to particular Caſes which he himſelf ſhall deviſe, 
while he exerciſes himſelf in this Art, than he 
would do in reading the tedious Explanations of 
Examples deviſed by another. 

7 fad that many People object to the firſt Edi. 
tion that I gave of theſe Principles, in the little 
Book entituled, Linear Perſpective, &c. becauſe 
they ſee no Examples in it, no curious Deſcrip- 
tions of Figures, which other Books of Perſpective 
are commonly ſo full f; and ſeeing nothing in it 
but ſimple Geometrical Schemes, they apprehend 
it to be dry and unentertaining, and ſo are loth 
to give themſelves the trouble to read it. To ſa- 
tisfy theſe nice Perſons in ſome meaſure, 1 have 
made the Schemes im this Book ſomething more 
ornamental, that they may have ſome viſible 
Proofs of the vaſt Advantages theſe Principles 
have over the common Rules of Perſpective, by 
ſeeing what ſumple Conſtructions, and how few 
Lines are neceſſary to deſcribe ſeveral Subjetts, 
which in the common Method would require an 
infinite Labour, and a vaſt Confuſion of Lines. 
It would have been eaſy to have multiplied Ex- 
amples, and to have enlarged upon ſeveral things 
that I have only given Hints of, which may 
eaſily be purſued by thoſe who have made them- 
ſetves Maſters of theſe Principles. Perhaps ſome 
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People would have been better pleaſed with my 
Book, if 1 had done this: but I muſt take the 
Freedom to tell them, that tho it might have 

amuſed their Fancy ſomething more by this means, 
it would not have been more inſtructive to them : 
for the true and beſt way of learning any Art, is 
not to ſee a great many Examples done by another 
Perſon ; but to poſſeſs ones ſelf firſt of the Prin- 
ciples of it, and then to make them familiar, by 
exerciſing ones ſelf in the Practice. For it is 
Practice alone, that makes a Man perfect in any 


thing. | 
The Reader, who under/iands nothing of the 
Elements of Geometry, can hardly hope to be 
much the better for this Book, if he readsit with. 
out the Aſſiſtance of a Maſter ; but I have en- 
deavour d to make every thing ſo plain, that a 
very little Skill in Geometry may be ſuſficient to 
enable one to read this Book by himſelf. And 
upon this occaſion I would adviſe all my Readers, 
who deſireto make themſelves Maſters of this Sub- 
jet, not to be contented with the Schemes they 
find here; but upon every Occaſion to draw new 
ones of their own, in all the Variety of Circum- 
ances they can think of. This will take up a 
little more Time at firſt ; but in a little while they 
will find the vaſt Benefit of it, by the extenſive 
Notions it will give them of the Nature of theſe 
Principles. | 

The Art of Perſpective is neceſſary to all Arts, 
where there is any occaſion for Deſigning ; as 
Architecture, Fortification, Carving, and generally 
all the Mechanical Arts; but it is more particu- 


larly neceſſary to the Art of Painting, which * 
0 
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do nothing without it. A Figure in a Picture, 


which is not drawn according to the Rules of 


Perſpective, does not repreſent what is intended, 
. but "= nag elſe. So that it ſeems to me, that 

a Picture which is faulty in this particular, is as 
blameable, or more ſo, than any Compoſition in 
Writing, which is faulty in point of Orthogra- 
phy, or Grammar. It is generally thought very 
ridiculous to pretend to write an Heroic Poem, 
or a fine Diſtourſe upon any Subject, without un- 
derſtanding the Propriety of the Language wrote 
in; and to me it ſeems no leſs ridiculous for one 
to pretend to make a good Picture without under- 
ſtanding Perſpective: Tet how many Pictures are 
there to be ſeen, that are highly valuable in other 
reſpetts, and yet are entirely faulty in this point? 
Indeed this Fault is ſo very general, that I can- 
not remember that I ever have ſeen a Picture, 
that has been entirely without it ; and what is 
the more to be lamented, the Greateſi Maſters 
have been the moſt guilty of it. Thoſe Examples 
make it to be the leſ3 regarded; but the Fault is 
not the leſs, but the more to be lamented, and de- 
ſerves the more Care in preventing it for the 
future, The great Occaſion of this Fault, is 
certainly the wrong Method that generally -is 
uſed in the Education of Perſons to this Art : 
For the Toung People are generally put immedi- 
ately to Drawing, and when they have acquired 
a Facility in that, they are put to Colouring. 
And theſe things they learn by rote, and by Prac- 
tice only; but are not at all inſtructed in any 
Rules of Art. By which means when they come 
to make any Deſigns of their own, tho they are 
| very 
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very expert at drawing out, and colouring every 
thing that offers itſelf to their Fancy ; yet for 
want of being inſtrutied in the ſtrict Rules of 
Art, they don't know how to govern their Inven- 
tions with Judgment, and become guilty F fo 
many groſs Miſtakes, which prevent themſelves, 
as well as others, from finding that Satisfaction, 
they otherwiſe would do, in their Performances. 
To correct this for the future, I would recom- 
mend it to the Maſters of the Art of Painting, 
to conſider if it would not be neceſſary fo 
eftavlijh a better Method for the Education of 
their Scholars, and to begin their Inſtructions 
with the Technical Parts of Painting, before 
they let them looſe to follow the Inventions of 
their own uncultivated Imaginations. + 

The Art of Painting, taken in its full Extent, 
conſiſts of two Parts; the Inventive, and the Ex- 
ecutive. The Inventive Part is common with 
Poctry, and belongs more properly and immedi- 
ately to the Original Deſign (which it invents 
and diſpoſes in the moſt proper and agreeable man- 
ner) than to the Picture, which is only @ Copy 
of that Deſign already formed in the Imaginati- | 
on of the Artiſt. The Perfection of this Art of | 
Painting depends upon the thorough Knowledge |: 
the Artift has of all the Parts of his Subjett ; 
and the Beauty of it conſiſis in the happy Choice 
and Diſpoſition that he makes of it: And it is 
in this that the Genius of the Artiſt diſtovers 
and fhews it ſelf, while he indulges and humours 
his Fancy, which here is not confined. But the |: 
other, the Executive Part of Painting, is wholly | 


confined, and firitly tied to the Rules of Art, 
which 
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which rannot be diſpenſed with upon any account; 
and therefore in this the Artiſt ought to govern 
—_— intirely by the Rules of Art, not to take 
any liberties whatſoever. For any thing that is not 
truly drawn according to the Rules of Perſpec- 
tive, or not truly colour d, or truly ſhaded, does 
not appear to be what the Artiſt intended, but 


ſomething elſe. Wherefore if at any time the 


Artiſt happens to imagine, that his Picture 
would look the better, if he ſhould ſwerve a little 


from theſe Rules, he may aſſure himſelf, that 


the Fault _—_— to his wy eral Deſign, and 
not to the Striftneſs of the Rules; for what js 


perfectly agreeable and juſt in the real Original 


Oljects themſelves, can never appear defettive 
in a Picture, where thoſe Objects are exactly 


copied. 


Therefore to offer a ſhort Hint of the Thoughts | 


T have ſome time had upon the Method which 


ought to be follow'd in inſtructing a Scholar in 


the Executive Part of Painting; I would firſt 


have him learn the moſt common Effections of 


Practical Geometry, and the firſt Elements of 
Plain Geometry, and common Arithmetic. When 
he is ſufficiently perfect in theſe, I would have 
him learn Perſpective. And when he has made 
ſome progreſs in this, ſo as to bave prepared his 
Judgment with the right Notions of the Altera- 
tions that Figures muſt undergo, when they come 
ro be drawn on a Flat, he may then be put to 
Drawing by View, and be exerciſed in this alon 

with Perſpectiye, till he comes to be ſufficiently 
perfect in both. Nothing ought to be more fami- 


liar to à Painter than Perſpective; for it is the 
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only thing that can make the Judgment correct, 
and will help the Fancy to invent with ten times 
the eaſe that it could do without it. For the Co- 
touring ; before the Toung Artiſt is employ'd in 
copying of Pictures, where there are great Vari- 
ety of Colours to be imitated, it would be well 
that be ſhould be inſtructed in the Theory of the 
Colours ; that he ſhould learn to know their par- 
ticular Properties, their different Relations, and 
the various Effects that are produced by their 
Mixture ; and that he ſhould be made well ac- 
quainted with the Nature of the ſeveral mate- 
rial Colours that are uſed in Painting. Theſe 
things ought to be learnt in a regular Method ; 
and the Artiſt oughr not to depend intirely upon 
the ſeveral indigeſted Obſervations, that may 
occur to him in Braffice. And to this laſt Pur- 
poſe of Colouring, I cannot help thinking, that 
the Theory I have endeavour'd to explain in the 
Appendix, from Sir Iſaac Newton, may be of very 
great uſe to Learners. There may be regular Me- 
thods alſo invented for teaching the Doctrine of 
Light and Shadow ; and other Particulars re- 
lating to the Practical Part of Painting, may 
be improved and digeſted into proper Methods for 
inſtructing the Toung Artiſt. But I only hint 
at theſe things, recommending them to the Maſters 
F the Art to reflect and improve upon. 

The Book it ſelf is ſo ſhort, that I need not 
detain the Reader any longer in the Preface, by 
giving him a more particular Account of what 
he may expect to find in it. 
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Lintar PERSPECTIVE is the Art of de- 
{cribing exactly, on a Plane Surface, the 
Repreſentations of any given Objects. 


nin oj < 


O have a complcat and clear Notion 
of the Principles of this Art, let 
the Reader conſider, that a Picture 
VN drawn in the utmoſt degree of Per- 
omanlz: fetion, and placed in a proper Poſi- 
tion, ought ſo to appear to the Spectator, that he 
ſhould not be able to diſtinguiſh what is there re- 
preſented, from the real original Objects actually 
B 2 placed 
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placed where they are repreſented to be, In order 
to produce this Effect, it is neceſſary that the Rays 


of Light ought to come from the ſeveral Parts of 
the Picture to the SpeQtator's Eye, with all the ſame 
Circumſtances of Direction, Strength of Light 
and Shadow, and Colour, as they would do from 
the correſponding Parts of the real Objects ſeen 


in thcir proper Places. Thus (Tig. 1.) ſuppoſing 


the Spectator, whoſe Eye is O, to be looking on 
the Picture of a Cube abcde, and ABCDE to 
be the real original Cube, actually placed where 
it ſeems to him to be; the Light from any Point 


à of the Picture ought to come to the Spectator's 


Eyc O by the Ray 4 O, in the ſame Direction, 
with the ſame Colour, and with the ſame Strength 


- of Light and Shadow, as it would do from the 


correſponding Point A of the Original Cube, by 


the Ray AO. The three Circumſtances juſt 
mentioned make the executive Part of the Art of 


Painting to conſiſt of three Parts, vig. Drawing, 
( which relates wholly to the Poſition, and con- 


: ſcquently to the Shapes of the Figures on the 
Picture; and which when it is done exactly by 


Mathematical Rules, and not by an acquired Ha- 
bit of the Hand and Eye, is Perſpective, the 
Subject of the preſent Diſcourſe ;) Colouring, and 
the Art of Light and Shadow, which the [raiians 
call the Chiaroſcuro. The Principles of all theſe 


\\ Pitts of Painting are to be drawn from this ge- 


neral Conſideration, and particularly thoſe of 
Perfpeetive. Wherefore in the Demonſttations 
of the following Propoſitions in this Book, we. 


- Miſt always have recourſe to this general Foun- 


dation, by ſhewing that the Rays of Light will 
1 come 
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come in the ſame Directions from the ſeveral 
Parts aſſigned in the Picture, as they would do 
if they came from the correſponding Parts of the 
original Objects placed in their proper Situations, 


DEFIN. II. 


When Lines drawn according to a certain [ | 
Law from the ſeveral Parts of any Fi- 2 peel. 2 
gure, cut a Plane, and by that Cutting ll 
or Interſection deſcribe a Figure on that = 
Plane, that Figure ſo deſcribed is called 4 
the Projection of the other Figure. The 9 
Lines producing that Projection, taken, . F | 
all together, are called the Syſtem of 1 
Rays. And when thoſe Raye: all paſs 

theo one and the ſame Point, they are . 
called the Come of Rays. And — 

* þ 


gs 


that Point is conſider'd as the Eye of a 
SpeRator, that Syſtem of Rays is > called 
the Optic Cone. 


DEFTIN. III. 


When the Syſtem of Rays are all — 7 
to each = and perpendicular to the . | 
Horizon, and the Projection 1 is made on 
a Plane parallel to the Horizon, it is cal- 


led the Jebnography of the Figure pro- 
poſed. 
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poſed. Thus (Fig. 2.) the Plane GH IK 
being parallel to the Horizon, and the 
Rays A a, Bb, Cc, &c. coming from 
the ſeveral Parts of the Ofaedres ABC 
DEF, being perpendicular to it, and 
parallel to each other, the Projection 
f abe de made by them is the Ichnogra- 
ö Pby of the Figure AB CDE F. | 


1 DE FIN. IV. 
Mhen the Syſtem of Rays are parallel to 


| 

; each other, and to the Horizon, and 
ii | the Projection is made on a Plane per- 
| |. pendicular to thoſe Rays, and to the 
bf 

: 

it 


. „ , Horizon, it is called the Ortbagraphy of 
171 ow the Figure propoſed. Thus ( Fig: 2.) 
x the Rays A a, Bb, Cc, &c. being pa- 
If rallel to the Horizon, and to each other, 
| | and the Plane G HL M, on which the 


Projection is made, being perpendicu- 
MM lar to them, abcdef is the DIED 
118 of the Figure ABCDEF. 


Theſe are the common Definitions of the 
Terms Ichnogra 2 and Qrthography, but we 
ſhall hereafter uſe them to ſignify any two Pro- 
jections, that are made by Syſtems of Parallel 
Rays, when thoſe Syſtems are perpendicular 4 
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each other, and to the Planes on which the Pro- 
jections are made, as in the preſent Figure, with- | 
out having any regard to their Situation with re- = 
ſpect to the Horizon. | nn 

In this kind of Projections, the Projection on | 
any particular Point, or Line, is ſometimes called 
the Seat of that Point, or Line, on the Plane of | 
the Projection. Thus 4 is the Seat of the Point | 
A on the Plane G H IK, and ae is the Seat of the 6 
Line A F on the Plane GH LM. 


DE FIN. V. | ' 


o | ben the Projection is made by a Cone A 
cc Rays, it is called the Schenography. J 
Thus (Fig. 1.) the Figure @ bc d e pro- 
jected on the Plane FG HI by the Rays 


E 


c AO, BO, CO, &c. coming from the 
ſeveral Parts of the Cube AB CDE to 
5 the Point O, is the Schenography of the 
"jj Figure ABCDE. 

* We ſhall hereafter ſhew this Projection to be 


= the Picture of the Object ABCDE, to be ſee 
y by a Spectator's Eye at O. | 
It is alſo evident that the Shadows of Figures 
are this Projection, when the Light is conſider d 


e as a ſingle Point. Tho in the Caſe of the Sun or 
e Moon, that Point being at an infinite Diſtance 
(as to all Senſe) the Projecting Rays are parallel 
1 to cach other, | 

0 A DEFIN. 


* 
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1 DE FIN. VI. 
WR The Point of Sight is that Point, where the 


Y, ad ges, Spectator 8 Eye ought to be placed, to 


2 look upon the Picture. 


This Point is no other than the Vertex of the 
Optic Cone, as will be evident from Theor. 2. 


| where we ſhew, that the Repreſentation of any 

W Object is no other than its Schenographic Pro- 

1 i jection on the Plane of the aun. 

1 DEFIN. VII. 

18 If from the Point of Sight there be drawn 
| 2 Line perpendicular to the Picture, the 


„„Point where that Line cuts the Picture 
1 1 we , js called the Center of the Picture. And 


| Lo San ence” the Diſtance between that Center and 
9 the Point of Sight, is called the bi 
| of the Picture, 
=. DEFIN. vm. 
*| | q | 
5 | If thro the Point of Sight there be ima- 


gined to paſs a Plane arallel to the 


| Me Picture, * Plane is called the Direct. 


ing Plane. 


1 
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DEFIN.. © 


the By Original Object whether it be Point Ore 44.4 
to] Line, Surface or Solid) we mean the Abu 
real Object placed in the Situation it is 22 
repreſented to have by the Picture, 


r. 2. DEFIN. X. 


Pro. BV Original Plane, we mean the Plane 22 
wherein is ſituated any Original Point, 2, 
Lo or- Plane Figure. 4 


DE FIN; HW. = 


he Point where any Original Line (con- 


tinued if need be) cuts the Picture, i e, 
called ſimply the Inter ſectian of chat a Loud 1 
Line. 


DE FIN. 1 ; 


The Line wherein any Oritnal Plane cuts , 
the Picture, is called ſimply the Inter- 7 on yok 
1 of that Original, rar eee 


YE I. XII. 


The Point: * any Original Line enn 1 
_ Directing Plane is called the Dire 4 | 
1 C ing © 


7 b * 
* 
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if * the Directing Plane, is call'd the Direci- 


* * 

— 
- wt 
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ing Point of that Original Line. And a 


eder Line drawn thro that directing Point, 
and the Point of Sight, is call'd che 


E 7 ws Director of that Original Line, 


DEFIN. XIV. 
The Line wherein any Original Plane cuts 


ing Line of that Original Plane. 
DEFIN. Xv. 
Ae. Line drawn thro' the Point of Sight 


5 7 5 rallel to any Original Line, is . | 
* ſimply the Parallel 2 that Original Line. 


DEIN. XVI. 


2 gen — mace et the Point of Sight 

al Plane, is called 

17 9 2 the Paralla, of that Original 
5 

| 4: Plane, 


a nk” 
DEFIN. XVII. 


T he Point where the Parallel of any Ori- 
4 Line cuts the Picture, is call'd the 


22 
; d th 
Frys aniſping Point of that Line. Dit 


— 


— 
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Diſtance between that Vaniſhing — 
and the Point of Sight, is called fimply 20 Lu | 
| the the Diſtance of that Vaniſhing Point. 


DEFIN. XVIII. | 4 


The Line wherein the Parallel of any Ori- 
cuts ginal Plane cuts the Picture, is "alled - e 
ect - the Vaniſbing Line of that Plane. And * 
if fromthe Point of Sight there be drawn 
a Line cutting that Vaniſhing Line at 
Right Angles, the Point hom that 
Vaniſhing Line is ſo cut, is called the 2 | 
185 Center of it And the Diſtance between ors) 2 
le that Center and the Point of Sight, ity 4 | 
801 called _ the Diſtance of that Va- he 
niſhing Line, 1 94 


ht DEFIN. XXX. 


ad] The Repreſentation of any Figure is cal k 
led the Projection of that Figure. /: 7. refers; | 


In order to comprehend the Senſe of theſe De- 5 . 9 i 
finitions more fully, let the Reader imagine the 1 

Plane ABC (Fig. 3.) to be the Surface of the 
ri- Picture, O to be %s Point of Sight (Def. 6.) the 
the Plane O D E to be the Directing Plane parallel to 
he the Picture (Def. 8.) F G to be an Original Line 


ce (Def. 9.) in the Original Plane E G H (Def. 10.) 
C 2 cutting 


D * . -— — ® — 
i r 


> 5 

C * 
. 

ö l 

, { 


mae Soars l 
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1 cutting the Picture in BI, and the Directing Plane 


in DE. And let O A C be a Plane parallel to 
the Original Plane F GH, and cutting the Picture 
in the Line A C; and let the Line G V be paral- 
lel to the Original Line EG, and cut the Picture 
in V. And let F G cut the PiQure in B, and 
the Directing Plane in D. Theſe things being 
ſuppoſed, B is the Interſection of the Original Line 
EG (Def. 11.) P its Directing Point ( Def. 13.) 
and V its Vaniſhing Point (Def. 17.)and O p. its 


4 | Director (Def. 13.) and OV is the Diſtance of 


f the Vaniſhing Point V ( Def. 17.) BI is the In- 
terſection (Def. 12.) DE the Directing Line 
| (Def. 14.) O A C theParallel (Def. 16.) and AC 


i the Vaniſhing Line ( Def. 18.) of the Original 
$08 Plane FG H. And if there be drawn OS cutting 


the Vaniſhing Line AC at Right Angles in $ 
that Point S will be the Center (i6.)and S O will 


„ be the Diſtance (z6.) of the Vaniſhing Line A C. 


0 
; AAXATOM-L 
1/1" The common Interſection of two Planes is 2 
FE ſtraight Line. 
| AXIOM. II. 
| If two ſtraight Lines meet in a Point, or are 
ö parallel to one another, there may be a Plane pal- 
i ing thro them both. 
li 
. 
e. If three ſtraight Lines cut one another, or if 
ic; two of them being parallel, are both cut by the 
| l | | third, 


is 2 
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third, they will all three be in the ſame Plane; 
that is, a Plane paſſing thro any two of them will 


alſo paſs thro the third. 
AXIOM. IV. 


Every Point in any ſtraight Line, is in any 
Plane that Line is in. 


LEMMAI. 


If B SO Fig. 40 and AE BD be tus Planes, 
cutting each other in the Line ASB, and from 
any Point O of one of the Planes be drazon two 


Lines OS and OC cutting the Line A B, and 


the other Plane A EB D at Right Angles in S and 
C, and there be drawn CS; that Line CS will 
be perpendicular to A SB, 

This follows from Prop. 11. Til. 11. Elem. 


THEOREM I 


A Line drawn from the Center of the Pifture to 


the Center of a Vaniſhing Line, is W 


lar to that Vaniſhing Line. 


DEMONSTRATION, 


Imagine AEBD (Fig. 4.) to be the Plane of 
the Picture, O ta be — Point of Sight, and OSB 
to be a Parallel Plane producing the Vaniſhing 
Line AS B by its. Interſection with the Picture; 
and let 8 be the Center of that Vaniſhing Line, 
and C be the Center of the Pidure, Then having 

"TY drawn 


— == 
* » 
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drawn O S and OC, draw CS. O Sis perpendi- 
cular to A S (by Def. 18.) and O C is perpendicu- 
lar to the Plane A E B D (by Def. 7.) Therefore 
CS is perpendicular to A S (by Lem. 1.) Which 
was to be proved. 


CORO L. The Diſtance O'S of any Vaniſhing 
Line ASB, is the Hypothenuſe of a Right-angled 
Triangle, whoſe Legs are the Diſtance of the 
Picture OC, and the Diſtance CS between the 
Center of that Vaniſhing Line and the Center of 


the Picture. 


THEOR, IL 


The Perſpective Repreſentation, or Pro 
-Alete any 22 7s the 7 as the Lin raphic 
Hrofection of it on — Plane of the Picture, 
the Point of Sight being the Faves of the 
Optic Cone. 


eftion, of 


DEMONSTRATION: 


For by the Explanation of the Principles of the 
Art of Painting, in Def. 1. ſince the Light muſt 
come to the Spectator's Eye O (Fig. 1 15 in the 
ſame Direction from any Point à of the Projection, 
as it would do from the correſponding Point A 
of the original Object, it is evident that the Rays 
4 O and A O are in one and the ſame ſtraight 
Line. Whence it is evident, that the Projection 
4 is the Interſection of the Picture with the Ray 
AO, and the whole Projection ede is the 
Schenographic Projection of the original Figure 
ABCD E made by the Optic Cone OABCD E. 
7 whoſe 
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whoſe Vertex is the Point of Sight O. Which 
was to be proved. N 


cO RO T. 1. The Projection of a firaight 


Line is a ſtraight Line. For the Optic Cone 


ODE, which produces the Projection 4e of any 
Line DE, is. the Surface of a Plane Triangle 
ODE, all the Rays going to O from the ſeveral 
Points of the Line DE being in the Plane paſ- 
ſing thro the Lines DO and EO. Therefore 
de is the Interſection of the Picture with the Plane 
Triangle ODE, and conſcquently is a ſtraight 
Line (by Ax. 1.) | 
COROL. 2. The Original of a Projection 
may be any Object, that will produce the ſame! 
Cone of Rays. Thus the Original of the Pro- 
jection de, may be any Line d e, which produces: 
the Optic Cone ODE, as well as the Line D E. 
This being ſo, it may reaſonably be ask d 
whence it comes that Figures drawn on a Picture 
appear to be what they are deſigned to repreſent. 
The Reaſon is, becauſe the Mind has got a Ha- 
bit of judging Objects, that are ſo and ſo related, 
have ſuch and ſuch Colours, and are fo and fo: 
enlightned and ſhaded, to be of ſuch and ſuch a 
Shape, and to be ſo and fo ſituated. Theſe: 
Circumſtances are all of them neceſſary to make 
a Picture compleat, tho the ſimple Drawing is 
ſometimes almoſt ſufficient, upon acccount of the 
Relation of the Parts; as in a Pavement, where 
all the Stones appear to be ſquare, tho' they are 
repreſented by very irregular Figures. I ſay, it 
is the Relation of the Parts which produces this 
Effect; for the Repteſentation of any one = 
- 
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ſingle Squares would hardly appear to be ſquare, if 


there were no other Objects to bials — 


by their Relation to it. 


THEO R. II. 


| 7 he Projection of a ſtraight Line not parallel 0 


the Picture, paſſes thro both its * Interſection 
and Vaniſhing Point, 


DEMONSTRATION. | 


All other things in Fie. 3. being inderftood 
(as above at the End of the Definitions) let fe 
be the Projection of the Original Line FG, FO, 
and G O being the Rays which produce the Pro- 
jections f and ; g of the Points F and G (See Th. 2.) 
By Theor. 2. fg is the Interſection of the Picture 
with the. Plane of the Triangle O F G. But all 
the Line F GB is in that Plane; and conſcquent- 
ly the Interſection B. Wherefore f g continued 
muſt paſs thro B. Which was firſt to be proved. 

OV being parallel to FG (Def. 17.) is in the 
ſame Plane of the Triangle O FG. Therefore 
Fg continued will paſs thro V. Which Was alſo 
to be proved. 

This Theorem being the principal Foundbtion 


of all the Practice of Perſpective, the Reader 


would do well to make it very familiar to him. 
To help him a little in his Reflections upon it, 


T have again repreſented the Senſe of it in Fig. 1. 


where the Projection e meets the Original Line 
B C in its Inter ſection K, and paſſes alſo thro its 
Vaniſhing Point V, which is produced by its Pa- 
rallel OV. . N. B. 


if 
ent 


70 
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N. B. When the Original Line it ſelf paſſes 
through its Vaniſhing Point, the whole Pro- 
jection of it will be that Point; ſo that in that 
caſe the Line may be ſaid to vaniſh, This is one 
Reaſon for my uſing that Term. Another Rea- 
ſon is, that the further any Object is off, upon any 
Line, the fmaller is its Projection, and at the 
lame time, the nearer to this Point; and when 
it comes into this Point, its Magnitude vaniſhes, 
becauſe the Original Object is at an infinite Di- 
ſtance. This is caſily conceived by imagining a 
Man to be going from you in a long Walk, who 
appears to be ſmaller and ſmaller, the further he 
gocs. The Reaſon of this Diminution Will ap» 
pear from the following Corollaries. 


CORO L, 1. The Projections of all Original 
Lines that are parallel to one another, but not 
to the Picture, paſs thro the ſame Vaniſhing 
Point: For they have but one Parallel common 
to them all, and conſequently but one Vaniſhing 
Point. This may be ſeen repreſented in Fg. 1 
where the Projection 44 and, c++ of the Parallel 
Lines D A and C n meet in their common Va- 
niſhing Point V. 

COR OL. 2. The Center of the Picture is 
the Vaniſhing Point of Lines perpendiculat to the 
Picture. (Sce 1 9, 1 . & 17.) 


THE OR. IV. 


The Projettion of a Line parallel to the Picture, 
| 211186, Paraiel to its . | 


D | DEMON- 


ts 
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DEMONSTRAT ION. 


Let the Plane EF (Fig. 5.) be the Picture, 
AB be the Original Line parallel to it, and 4 6 
its Projection; O being the Point of Sight, and 
OA B the Optic Cone. By Theor. 2. 4 b is the 
Interſection of the Picture with the Plane of the 
Triangle OA B. Therefore A B being parallel 
to the Plane E F, 4 ö is parallel to A B. For they 
ate both in the Plane of the Triangle O A B, and 
do not meet; for if they did, their common In- 
terſection would be in the Plane E E, and conſe- 


-quently A B would not be parallel to the Plane 


EF. 


COR OL. I. The Projections of ſeveral Lines 
arallel to one another and to the Picture, arc 
parallel to one another. Thus 46 and dc are 
rallel to each other, and to their Originals AB 
D. 5 | 
CORO I. 2. The Projection 4 bc d of any 
Plane Figure AB CD parallel to the Picture, is 
ſimilar to its Original. For having drawn the 
Diagonal A C, and its correſponding Projection 
ac, the Sides a6; bc, ac, are parallel to their cor- 
reſponding Originals AB, BC, AC; wherefore 
the Anglcs at 4,'b, and c, are equal to the corre- 
ſponding Angles at A, B, and C; and conſequent- 
ly the Triangle 46 is ſimilar to the Triangle ABC. 
For the ſame reaſon 4 is ſimilar to A CD; and 
conſequently the Figure a b lis ſimilar to ABCD. 
CORO L. z. In the ſame caſe, the Length 
of any Line a6 in the Projection, is to the Length 
Y of 


* 
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of its Original AB, as the Diſtance of the Picture 
is to the Diſtance between the Point of Sight 
and the Plane of the Original Figure. Let Og G 
be perpendicular to thoſe two Planes, cutting 
them in g and G. Then will 46: AB O4 
OA::Og: OG (by Prop. 17. Lib. 11, Elem.) 
But g is the Center, Og is the Diſtance of the 
Picture, and O G is the Diſtance between the 
Point of Sight O, and the Original Plane AB CD. 
Wherefore 4b is to AB, as the Diſtance of the 
Picture is to the Diſtance between the Point af 
Sight and the Plane of the Original Figure. 


T HE OR. V. 
TheProjettionof a Line is parallel to its Director. 


In Fig. 3. as already explain d at the End of the 
Definitions, and in Theor. 3. the Lines O F, O G, 
O D, fg, are all in the ſame Plane. But the 
Direding Plane ODE is parallel to the Plane of 
the Picture ABIC (Def. 8.) Therefore the Di- 
rector OD is parallel to the Projection 1 ( by 
Prop. 16. Lib. 11. Elem.) 


CORO L. 1. The Projections of Liges that 
have the ſame Donor, are parallel to each 
Other. 

COROL. 2. When the Original Line is pa- 
rallel to the Picture, its Director is parallel to it, 


and conſequently is in the Parallel of any Plane 


paſſing thro that Original Line; and therefore 
the Vaniſhing Line of that Plane, and the Pro- 
xQion of the Line, are parallel to one another. 


D 2 THEOR, 
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THEOR, VI. 


The Vaniſhing Line, Interſection, and Directing 
Line of any Original Plane, are parallel tg 
each other. 


In the fame Fig. underſtood as has been already 
explain'd, the Planes OVC and DF H being 
parallel (Def. 16.) as alſo ODE and CAB 
(Def. 8.) the Vaniſhing Line CV, the Interſection 
IB, and the Directing Line ED, are parallel to 


each other (by Prop. 16. Lib. 11. Elem.) Which 


was to be proved. 


CORO L. The Diſtance f V between the 
Projection of any Point, and the Vaniſhing Point 
V, is to the Diſtance B V, between the Inter- 
ſection B, and the ſame Vaniſhing Point V, as 
the Diſtance OV of that Vaniſhing Point V, is 
to the Diſtance D F, between the Director and 
the Original Point F. For OV BD is a Paralle- 
logram, wherefore B V is equal to DO, and the 
Triangles FOV and OFD are ſimilar, becauſe 
their Sides VF and OD are parallel. Wherefore 


FV: vo. DO (=BV):DEF. 


THEOR, VIL 


The Vaniſhing Points of all Lines in any Origi- 
nal 22 4 7 


U 


2 , are in the Vaniſhing Line of that 
ane, | oy 


D £ M © N- 
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DEMONSTRATION, 
T For ſince all the Original Lines are in the ſame 
to Plane, their Parallels, which a!l paſs thro' the 


Point of Sight, will be all of them in the Paral- 
lc! Plane (by Prop. 15. Lib. 11. Elem.) wherefore 
dy all the Vaniſhing Points are in the Vaniſhing 


ng Line. 
B | 
on COR OL. 1. Original Planes, VE are pa- 
to rallel, have the ſame Vaniſhing Line. 
ch CORO L. 2. The Vaniſhing Point of the 
common Interſection of two Original Planes, is 
the lnterſection of their Vaniſhing Lines. 
he CORO L. z. The Vaniſhing Line of a Plane 
nt perpendicular to the Picture, paſſes through the 
r- Center of the Picture. 
as 
4 T HE OR. VIII. 
1 | 
e- The Interſettions of all Lines in the ſame Original N 
oy Plane, are in the Inter ſection of that Plane. 
ſe 
e This needs no Demonſtration. 


CORO TI. 1. The Interſection of the com- | 
mon Interſection of two Original Planes, is the | 
Interſection of their Interſections. 
te CORO L. 2. Planes, whoſe common Inter- 
at ſection, is parallel to the Picture, have parallel In- 
terſections, and alſo parallel Vaniſhing Lines. 
N- | PRO- 
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PROBLEM JI. 


Having given the Center and Diſtance of the 
Picture, to find the Projection of a Point 
whoſe Seat on the Picture, with its Diſtance 
from it, are given. 


Let S (Fzp.6.) be the Center of the Picture, 
and 6 the given Seat of the Original Point. Draw 
at pleaſure SO equal to the Diſtance of the 
Picture, and parallel to it draw & A equal to the 
Diſtance of the Original Point from its Seat. 
Draw Sb and A O meeting in 4, which will be 
the Projection ſought. | 


DEMONSTRATION. 


If the Angle O $5 (and conſequently A 6b 4) 
had been a Right Angle; then turning the Tri- 
angles SO à and & A a round the Line S 4 6 as an 
Axis, till SO and & A become perpendicular to 
the Picture, O would be the Point of Sight, and 
A the Original Point, and A O would be the Vi- 
ſual Ray cutting the Picture in 4, which conſe- 
quently would be the Projection of the Point A, 

Theor. 2. But the Point a is the ſame, whe- 
ther the Angle OS be a right Angle or not, 


, becauſe the Triangles O'S à and A ba are ſimilar, 


and therefore S 4: ab:: SO: b A, which Pro- 
portionality is not affected by altering the Angle 


O S5. Therefore in all caſes the Point 4 thus 


found, is the Projection ſought of a Point, whoſe 
3 Seat 


g 
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Scat on the Picture is 6, and its Diſtance from 
its Scat is 6 A. 


CORO L. 1. Having drawn S &, the Point & 
may be found by a Scale and Compaſſes dividing 
the Line 8 in a, ſo that S @ may be to 46, as the 
Diſtance of the Picture SO, is to the Diſtance 
A of the Original Point from its Seat 6. 

CORO L. 2. By this Propoſition the Pro- 


iction of any Line may be found, by finding the 
Projections of two Points. in it, and drawing a 


Line thro' thoſe two Projections. 


PROBLEM. II. 


To find the Projection of a Line, its Vaniſhing 
Point and Diſtance, having given its Seat, 
Interſection, and the Angle it makes with its 
Seat, and the Center and Diſtance of the 
Picture. 


Let DE Fig. 6. be the given Seat of the Line 
propoſed, D its Inter ſection, and S the Center of 
the Picture. Draw D C making the Angle E DC 
equal to the Angle the Original Line makes with 
its Seat. Draw S V parallel to DE, and S O per- 
pendicular to it, and equal to the Diſtance of the 
Picture. Then draw O V parallel to D C cutting 
SV in V, and draw DV. Then will V be the 
Vaniſhing Point and O V its Diſtance, and DV 
the indefinite Repreſentation of the Linc pro- 
poſed, | 


DEMON- 


=. 
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DEMONSTRATION. 


Imagine the Planes OSV and CED'to be 
turned round the Lines SV and DE as Axcs, 
till they become perpendicular to the Picture. 
Then will O be the Point of Sight, and D C the 
Original Line; and O V being parallel to it, V 
is its Vaniſhing Point (by Def. 17.) and conſe- 
quently DV is its * (by Theor. 3.) Which 
was to be proved. 


COR OTL. 1. DAC being conceived as the 
Original Line laid on the Picture, by turning the 
Plane CDE round the Line E D, the Projection 
of any part of it A C may be found by drawing 
the Lines AO and CO as Viſual Rays, cutting 
DV in aand c. For the Points 4 and c depend 
only on the Paralleliſm of the Lines O V and DC, 
and their proportion; 4 V being to a Das VO is 
to D A, and c V: D:: VO: D C, upon account 
of the ſimilar Triangles a VO and a DA, and eVO 
and D C. To underſtand this more clearly, the 
Reader may compare this Figure with Fig. 3. where 
the Points O, V, /. g, B, G, E, are analogous to the 
Points O, V, c, a, D, A, 2 reſpectively. | 

COROL. 2. Having found D V, the Pro- 
jection c of any Point C may be found by a Scale 
and Compaſſes, as making eV: D:: O V. CD. 


PR O- 
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PROBLEM III. 


Having given the Projettion of a Line, and its 
Vaniſhing Point; to find the hb ns of the 
Point that divides the Originat Line in any 
gruen Proportion. 


Let AB (Fig. 7.) be the given Projection of 
the Line to be divided, and V its Vaniſhing Point. 
Draw at pleaſure V O and 64 parallel to it, and 
thro' any Point O of the Line V O draw O A and 
OB cutting & 4 in à and 6. Divide 4 6 inc in 
the Proportion given, and draw Oc cutting AB 
in C. Then will C be the Projection ſought, 
the Original of BC being to the Original of CA, 
as H is to C4. 


DEMONSTRATION. 


OV being parallel to 64, 6 4 may be conſider'd 
as the Original Line and O V as-its Parallel, and 
conſequently O as the Point of Sight, and 4 O, 
#0, eO, as Viſual Rays projecting the Points 
A, B, C. | 


CORO L. The Mathematical Reader will 
eaſily find, that CA x BV:CBxAV::ca:cs. 
Whence the Point C may be found by a Scale 
and Compaſſes, making CA: CB::AV xcs: 
BV x £6. 

CA c Ae. C3 _ AV. «ac , OV 

For S = (SRK Th FONG TRE) 
12 That i CA:CB::AVXac.VBxcb. 
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PROBLEM IV. 


Having given the Projection of a Line, and its 
Vaniſhing Point; from a given Point in that 
Projettion, to cut off a Segment, that ſball be 
the Profection of a given Part of the Original 
of the Projection given. 


Let AB (Fig. 8.) be the Projection given, V 
its Vaniſhing Point, and C the Point from whence 
is to be cut off the Segment. Draw at pleaſure 
VO and 46 parallel to it, and from any Point 
O in VO draw OA, OB, OC cutting 4 5 in 4,66, e. 
Make cd to 46, as the given Part is to the Origi- 
nal of AB, and draw O4 cutting AB in D. 
Then will CD be the Segment ſought. | 


DEMONSTRATION, 


If OV be conceived as the Vaniſhing Line of 
any Plane paſſing through the Original of AB V; 
abe d being parallel to it, may be conceived as 
the Projection of a Line parallel to the Picture 
(by Cor. 2. Theor. 5.) and therefore its Parts a6 
and c 4 will be in the ſame proportion to one ano- 
ther as their Originals (by Theor. 4.) But be- 
cauſe of the Vaniſhing Point V, the Originals of 
O 4, 0b, Oc, Ol are parallel (by Cor. 1. Th. 3.) 


Wherefore the Original of CD is to the Original 


of A B, as cd is to ab (by Prop. 2. Lib. 6. Elen.) 
Which was to be proved. 
N. B. This Propoſition might have been de- 
monſtrated as the foregoing, and the foregoing 

Ed may 
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may be conſider d as a particular Caſe of this, 


viz. when the Point C of this Propoſition coin- 
cides with one of the Points A or B. 


COROL. The Point D may be found by a 
Scale and Compaſſes, making DC: DY::d4c * 
ABxCV:4a6XAVxXBV. 


PROBLEM V. 


Having given the Center and Diſtance of the 
Picture; to find the Vaniſhing Line (with its 
Center and i/tance) of 4 22 whoſe Inter- 
ſettion ts given, with the Angle of its — 
tion to the Picture. 


Let AB (Fig. 9.) be the given Interſection of 
the Plane, and C the Center of the Picture. 
Draw C O parallel to A B, and equal to the Di- 
ſtance of the Picture, and draw CA perpendicular 
to AB. Draw Os cutting AC in S, ſo that the 
Angle OS C may be equal to the Inclination of 
the original Plane to the Picture. Draw S D pa- 
rallel to AB. Then will S D be the Vaniſhing 
Line ſought, S its Center, and Os its Diſtance. 


DEMONSTRATION. 


Imagine the Triangle OSC to be raiſed up on 
the Picture, ſo that O C may be perpendicular to 
the Picture. In that caſe O will be the Point of 
Sight, and SD being parallel to AB, a Plane 
paſſing thro the Line S D and the Point O will 


be the Parallel of any original Plane paſling thro' 
E 2 AB, 
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AB, and inclined to the Picture in the Angle 
OSC. Wherefore SD is the Vaniſhing Line 
ſought. And OS, in that ſuppoſition, being per- 
pendicular to S D, S is the Center, and S O the 
Diſtance of the Vaniſhing Line SD. Which was 
to be proved. 

N. B. Taking O C for Radius, CS is the Co- 
tangent, and OS the Co- ſecant of the Inclination 
of the Original Plane to the Picture. 


PROBLEM VI. 


Having given the Interſection of an Original 
Plane, with its Vaniſhing Line, its Center and 
Diſtance ; to find the Projection of any Line in 
the Original Plane, having the Original Figures 
drawn out in their juſt Proportions. 


Let DF (Fig. 10.) be the Interſection given, 
H G the Vaniſhing Line, and S its Center. Draw 
S O perpendicular to G H, and equal to the Di- 
ſtance of the Vaniſhing Line GH, and let the 
Space X be the Original Plane, ſeen on the 
Reverſe, as Objects appear in a Looking Glaſs; 
the Space Y being the Parallel! Plane in the 
ſame manner folded down on the Picture; and 
let AB be the Original Line, whoſe Projection 
is ſought. Let AB cut the Interſection in D, 
and draw O G parallel to A B, cutting the Va- 
niſhing Line in G. Draw DG, which will be 
the indefinite Projection of AB. Thro' A and 
B draw at pleaſure A C and BC meeting in C. 
and in the ſame manner find their indefinite Pro- 


jections EI, and EH cutting DG in @ and 6. Then 
| will 


Linzar PrnsPrCTIVE. 37 


will 46 be the determinate Projection of A B, 
4 being the Projection of the Extremity A, and 
the Projection of the Extremity B. 

Otherwiſe. Suppoſe KL to be the Original 
Line given. Having found its indefinite Pro- 
jection QG, as before, draw OK and OL cut- 
ting it in & and , which will be the ProjeQions 
of the Extremities K and L. 

Otherwiſe by the Directors. 


Let DF ( Fig. 11.) be the Interſection given. 


And let the Original Plane be folded down on 
the Picture, ſo as to bring the Directing Line 
into the Plane HI, the Diſtance between AF 
and HI being equal to the Diſtance of the Va- 
niſhing Line given. Let alſo O be the Point of 
Sight brought into the Picture at the ſame time, 
along with the Directing Plane HO I. To find 
the indefinite Projection of any Original Line 
AB, continue it till it cuts EF in F and HI in 
G; then draw OG, and Fa drawn parallel to it 
will be the indefinite Projection ſought. Then 
finding in the ſame manner the indefinite Pro- 
jection E d of any other Line A D paſſing thro 
A, by its Interſection with F 4 is got the Pro- 
jection 4 of the Extremity A. And in the ſame 
manner is got the other Extremity . Or thoſe 
Extremities might be found by drawing Lines 
from A and from B to O as in the foregoing 
Conſtruction. 


DEMONSTRATION, 


Imagine the Figures to be folded, Fig. 10. in 


DF and HG, and Fig 11. in E F and HI, el 
| rac 
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the Original Plane, its Parallel and the Directing 
Plane, and along with them the Point of Sight 
O, come into their proper Places. Then you 
will find, that D in Fig. 10 and F in Fig. 11. will 
be the Interſection of A B, and G in Fig. 11. will 
be its Directing Point. But O G in Fig. 10. is 
ſtill parallel to A B, wherefore G is its Vaniſhing 
Point, and DG its indefinite Projection ( by 
Theor. 3.) and Fa in Fig. 11. is till parallel to 
OG, which is the Director of AB; wherefore 
F a is the indefinite Projection of A B (by Theor. 
5.) That 4 found by the Interſection of FI with 
DG in Fig. 10. and of Ed with FA in Fig. 11. is 
the Projection of the Interſection of the Original 
Lines A Band A C in Fig. 10. and of AB and AD 
in Fig. 11. is obvious. The other Conſtruction 
by the Lines AO is the fame as by the Lines A O 
and C O for finding the Points à and © in Fig. 6. 
as is explain'd in Cor. 1. Prob. 2. 

N. B. 1. The Reader that is not uſed to Mathe- 
matical Subjects may help himſelf in conceiving 
the manner here deſcribed of bringing the Origi- 
nal Plane, its Parallel, and the Directing Plane, 
with the Point of Sight, into the Plane of the 
Picture, by concciving in Fig. 3. thoſe ſeveral 
Planes to be brought together by enlarging the 
Angles OVB and ODB, till the Planes lie flat on 
one another, and the Original Plane is ſeen on 
the back ſide. 

N. B. 2. In Fig. 11. the Projections a d and k/ 
are parallel, their Originals having both of them 
the fame Director O H, according to Cor. 1. 
Theor. 5. The ſame may be obſerved in Im and 
cd, which have the ſame Director Ol. 

5 PR O- 
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PROBLEM VII. 


Having gi ven the ſame things as in the fore. 
going Problem, to find the Projection of any 
Figure in the Original Plane. 


This is done by finding the Projections of the 
ſeveral Parts of the Figure given, by the fore- 
going Problem, | ops 

For example, the Projection k /m np (Fig. 10.) 
of the Pentagon KLMN is found thus. Draw- 
ing OG, OH, OI, OV parallel to KE, LM, 
MN, KP reſpectively, the Points G, H, I, and V, 
are their Vaniſhing Points. And KL, LM, MN, 
being continued cut the Interſections in their In- 
terſections, Q, R, T. Whence drawing QG, RH, 
TI, are got the Projections J, of the Points 
Land M, by their mutual Inter ſections. Then 
drawing OK and O N, are got the Points & and x. 
Then drawing & V to the Vaniſhing Point V of 
KP, is got the indefinite Projection of KP. Laſt- 
ly drawing O P is got the Point p. 

The Projections of Curvelined Figures are to 
ve got by finding the Projections of ſeveral of 
their Points, and afterwards joining them neatly 
by hand. Thus in Fig. 13. u. 1. DE being the 
Inter ſection, and VF the Vaniſhing Line, and O 


| the Point of Sight, and ABC an Original Circle, 


placed as in the foregoing Problem, the Projection 
a of any Point A may be found by drawing at 
ploaſure AD, and OV parallel to it; then draw- 
ing DV and O A meeting in the Point ſought: 4, 
according to the Conſtruction in Problem & D 
> EY ing 
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being the Interſection, and V the Vaniſhing Point 
of the Line AD. And the ſeveral Lines AD 
being drawn parallel to one another, the ſame 
Vaniſhing Point V may ſerve for them all. 

Or as in N. 2. VF being the Directing Line 
brought into the Picture, as in Fig. 11. and the 
reſt remaining as before; drawing at pleaſure AD 
cutting DE and VF in D and V, then drawing 
OV and D parallel to it, the Projection à is got 
by drawing O A cutting D à in 4. And the ſame 
Point V being uſed for all the Points A, all the 
Lines Da will be parallel to one another, and to 


the ſame Line OV. 
PROBLEM VIII. 


To find the Projection of any Figure in a Plant 
parallel to the Picture. 


The Projection being ſimilar to its Original (by 
Cor. 2. Theor. 4.) this is done by making an exact 
Copy of the Original Figure; making the Ho- 
mologous Sides in the Proportion explain d in 
Cor. 3. of the ſame Theorem. 


PROBLEM IX 


Having given the Interſection of a Plane, and 
its Vaniſhing Line, with its Center and Di. 

 flance; to Bd the Original of any Profection 
given on the Picture. 


Every thing being diſpoſed in Fig. 10. as in 
Problem 6, and 7. let it be propoſed to find the 
3 8 Original 
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Original of the Figure E 4 n p. Having conti- 
nued the Projections & 4, Im, mn till they cut the 
Inter ſection and Vaniſhing Line in their Inter- 
ſections Q, R, T, and their Vaniſhing Points G, 
H, I, and E in its Vaniſhing Point V, draw O G, 
OH, OL OV, and QK, RM, I N parallel to the 
three firlt reſpectively meeting in Land M, which 
will be the Originals of / and m. Draw O & and 
On, which will cut QL and T M in the Oxigi- 
nals K and N, of & and 2. Then draw KP pa- 
rallel ro O V, and Oy cutting it in P, which will 
be the Original of the Point p. Laſtly drawing 
NP, you have the Original Figure ſought K L 
MN P. | | 
| DEMONSTRATION. 


This Conſtruction is evident from Problem 7. 
it being the Reverſe of it. 

N. B. In the ſame manner one may go back to 
the Original Figure by the Directors, as in Fig. 11. 


PROBLEM X. 


The fame things being given, to find only the 
Length of the Origin? of a Projettion given. 
Let III (Eg. 10.) be the Projection given; 
the reſt of the Figure being to be underſtood as 
in the foregoing Problems, Continue III til} it 
cuts the Vaniſhing Line in its Vaniſhing Point V. 
And draw VO. In the Vaniſhing Line take V 3 
equal to VO, and draw 3 J and 3 Il cutting the 
Interſection in 1 and 2. Then will 1 2 be the 
Length ſought of the Original of III. 
. 1 DEMON- 
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DEMONSTRATION, 


Let W be the Interſection of I II. V 3 being 
equal to VO the Diſtance of the Vaniſhing Point 
V, and W 2 being parallel to V 3, the Poirit 3 may 
be conſider d as the Point of Sight, and W 1.2 
as the Original Line and 3.1 8 as Viſual 
Rays producing the Projection I H. 


COR OI. The Length 1. 2 may be found by 
a Scale and Compaſſes, making 1.2: V3 (or to 
VO)::I10 xWV:IVxIVV. For it is — 


3 wo + 52) WV V3 III W 
FI *I v3 T3) TVX IV XV AIV 


III ; : BY" > 
He. That is, 1.2:V3:: II x WV: MV x1V. 


PROBLEM Xl. 


Having given the Vaniſhing Line of a Plane, its 
Center and Diſtance, and the Profection of a 
Line in that Plane; to find the Projection of 

another Line in that Plane, making a given . 
Angle with the former. 


Let O (Fig. 10.) be the Point of Sight placed 
as in the foregoing Problems, G H being the Va- 
niſhing Line, and 46 the given Projection; it 
being required to draw ac, fo that the Original 
of the Angle 6 a c may be equal to a given Angle. 
Continue 4 6 to its Vaniſhing Point G. Draw 
GO, and Ol making GOI equal to the given 


Angle, and cutting the Vaniſhing Line in I. 


Then draw Ja c, which will be the Line ſought. 
9 D EM 0 N- 
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DEMONSTRATION, 


The Figure being underſtood as in the forego- 
ing Problems, let A B be the Original of 4 6, and 
_ conſequently be parallel to O G (by Def. 15. and 
Theor. 3.) For the ſame reaſon A C parallel to 
Ol is the Original of ac, I being its Vaniſhing 
Point (by Theor. 3.) But AB and A C being pa- 
rallel to O G and OT, the Angle BAC is equal to 
GOI, which is equal to the given Angle by the 
Conſtruction. Wherefore 6 a c repreſenting the 
Angle BAC, repreſents that given Angle. Which 
was to be done. 

N. B. If it had been required to make 46 c to 
repreſent the Angle A B C, the Angle GO H muſt 
have been made equal to the Complement of the 
Angle ABC to two Right Angles. | 


PROBLEM XIL 


Having given the Vaniſhing Line of a Plane, its 
Center and Diſtance, and the Projection of one 
Side of a Triangle of a given Species in. that 
Plane; to find the Projection of the whole 
Triangle. | 


The Projections of the Sides wanting are to 
be found by the foregoing Problem, the Angles 
of the Triangle being given. Thus having given 
the Projection @ b (Fig. 10.) of the Side A B of 
the Triangle ABC, the Vaniſhing Point I of the 
dide 40 is found by making the AngleI OG equal 
to the Angle CAB, and the Vaniſhing Point = 

F 2 | 
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of the Side bc. is found by making the Angle 
HOG equal to the Complement of the Angle 
CBA to two Right Angles _ 

N. B. If the Vaniſhing Point of the Line given 
ad is out of reach, you may proceed thus. Taking 
any Line DR 1 7 85 to the Vaniſhing Line H G 
by Theor. 6.) for the Interſection, by means of 
two Lines H E, I F, drawn at pleaſure thro' 
b and a, find the Originals A and B of the Points 
à and & (by Prob. 9.) and draw AB. Then on 
the Side A B compleat the Original Triangle, 
and find the Projections of the Sides wanting by 
Prob. 7. (942 hol 1 


PROBLEM XII. 


Having given the Vaniſbing Line of a Plane, its 
Center and Diſtance, and the Projettion of one 
Side of any. Figure in that Plane, to find the 
Projection of the Whole Figure. 


| Reſolve the whole Figure given into Triangles, 
oy means of Diagonals, and find the Projections of 
ole Triangles one after another (by Prob. 12.) 
beginning with thoſe that have the Line given for 
one of their Sides. a : 
The ſame thing may be done ſeveral Ways by 
the Application of the foregoing Problems, as is 
moſt convenient in every particular Caſe. This 
will be beſt underſtood by a few Examples, 


I Example l. „ 

Fig. 14. In this Example 1K is the Vaniſhing 
Line, S its Center, and S O its Diſtance, and A B 
parallel 
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parallel ro IK is the given Projection of one ſide 
of a regular Hexagon. Having drawn O G paral- 
lel to IK (by Def. 15.) the Original of AB being 
parallel to the Picture (by Cor. 2. Theor. 5.) the 
Vaniſhing Points H, I, K of the Sides and Diago- 
nals BC, FE, AD; AF, BE, CD; AC, are 
found by Prob. 11. making the Angles HO G 
60 degr, IOG 120 degr. K OG 3o degr, Then 
drawing AK and BH, is got the Point C; draw- 
ing AH and Clisgot D; drawing DE parallel 
to IK, and AS, is got E (for S is the Vaniſhing 
Point of A E, the Original of the Angle EA; be- 
ing a Right Angle, as is GOS.) Laſtly draw- 
ing EH and A is got F, which compleats the 
Figure fought. 


| Example II. | 
Fig. 1 5. In this Figure the Projection mr pt q F 
of the Figure MRPTQS (which is the 1 
graphy of a Regular Icoſaedron repoling on one 
of its Faces,) is found, having given the Pro- 
jection 4 6 of the Side A B, V X being the Va- 
niſhing Line, and O the Point of Sight reduced 
to the Picture, as in the foregoing Problems. 
The Original Ichnography i is deſcribed by making 
two concentric and parallel regular Hexagons, 
AFBICH, and RMSQTP, whoſe homolo- 
gous Sides are in the Proportion of the Parts of a 
Line cut in extream and mean proportion, (Sce 
Def. 3. Lib. 6. Elem.) and drawing the Lines, 
25 is obvious enough in the Figure. | 
Having continued 46 to its Vaniſhing Point 
V, the Vaniſhing Points W and X of the other 
two Sides of the Triangle 26 are found by 
3 Prob. 
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Prob. 11. Then drawing at pleaſure s p parallel 
to VX, and drawing Wa and W 6 cutting it in 
2 and b, and dividing a b in k, d, e, l, in the ſame 
proportion as AB is divided in K, D, E, L, and 
draw Kk W, d W, e W, IW, are got the Projections 
E, d, e, I of the Points K, D, E, L, (by Prob. 3. 
Then drawing 4X, e W, and e X, are got the 
Points 7, and g; and drawing g V, are got the 
Points h and 1. Drawing kX and IW, is got the 
Point , and n (which is the Projection of N) 
by the Interſection of kX with 4 W already 
drawn. Then making d o and op each equal to 
md, and drawing o W, p W, are got the Points 
o and ↄ (by Prob. 3.) Then drawing p V is got 
the Point 4, by its Interſection with W already 
drawn. Drawing o W and 2 is got ry: And 
| making ms equal to m d, and drawing s W is got 
4 5. . Laſtly, drawing X cutting 70 W already 
1 drawn, is got 1. The reſt is done by joining the 
1 Points found, as is evident enough in the Scheme. 
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17 Example III. 

Fg. 16. In this Example is found the Projection 
of the Ichnography of a regular Dodecaedron, 
. having the Projection of one Side given, by re- 
0 turning to the Original Figure, by Prob. 9. and 
| 


then proceeding by Prob. 7, I ſhall leave the 
Reader to exerciſe himſelf in conſidering this 
Scheme, and only obſerve, that the Original Ich- 
wir nography is made by deſcribing two concentric 
14 and parallel Decagons, whoſe homologous Sides 
are as the Segments of a Line cut in extream and 
mean Proportion. | 


Example 
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Example IV. | 

Fig. 17. In this Figure D C being the Vaniſh- 
ing Line, and O the Point of Sight reduced to 
the Picture, as in the foregoing Problems, the 
Projection AN B MLP, of a regular Octaedron, 
having given the Projection of one of the Sides 
AB, is found as follows. Having continued AB 
to its Vaniſhing Point C, the Vaniſhing Point G 
of the Sides AK and NM; found by Prob. 11. 
making the Angle CO C equal to 60 degr. Then 
(by Prob. 10.) taking any Line 4 (parallel to 
CD) for the Ifiterſection, and making C D equal 
to CO, and GH equal to GO, and drawing 
DA and DB cutting b/ in @ and 6, 46, is the 
Length of the Original of A B, and drawing HA 
cutting 6 / in a, and making a equal to 46, and 
drawing IH cutting AG in L, is got the Pro- 
jection AL (the Original of it being equal to a l, 
and conſequently to the Original of AB, a / and 
ab being equal. Then dividing a6 and a / each 
into three equal Parts by the Points e, / z, &, 
and drawing e D, FD, i H, H, are got the Points 
E, E, I, K (by Prob. 3.) Then drawing FG, K H, 
EI, arc got the Points M, N, P, which compleat 
the Figure. 


PROBLEM XIV. 


"_— given the Center and Diſtance of the 
Picture, and the Vaniſhing Line of a Plane: 
to find the Vaniſhing Point of Lines perpendi- 
cular to that Plane, | 


Let 
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Let AB (FR. 18.) be the Vaniſhing Line given, 
and C the Center of the Picture. Draw CA 
perpendicular to A B, and C O parallel to it, and 
equal to the Diſtance of the Picture. Draw AQ 
and O D perpendicular to ir, cutting CA in D; 
which will be the Vaniſhing Point fought, 


DEMONSTRATION, 


Imagine the Triangle A OD to be turned up 
on the Plane of the Scheme, ſo that C O may be 
ndicular to it, O being brought into the 
Point of Sight. This being done, the Plane paſ- 
ſing through the Point O and the Line A B will 
be the Parallel of the Original Plane, and the Linc 
OD will be perpendicular to it; and conſcquent- 
Iy will be the Parallel of Lines perpendicular to 
that Original Plane. Whercfore D is the Vaniſh- 
ing Point of thoſe Perpendiculars (by Def. 17.) 
N. B. 1. When the Vaniſhing Line A B paſſes 
through the Center of the Picture, that is, when 
the Original Plane is perpendicular to the Picture, 
the Point D will be infinitely diſtant, the Line 
O D being parallel to A D, and the Projections of 
the Lines perpendicular to the Plane propoſed 
will all of them be perpendicular to A B, they 
being to meet the Line A C, which is perpendi- 
cular to it at an infinite diſtance; and conſe- 
quently they will be parallel to one another, 
Which they ought to be upon another account, 
their Originals being all parallel to the Picture. 
N. B. 2. But when the Original Plane is pa- 
rallel to the Picture, the diſtance C A will be in- 


finite, and conſequently O A will be parallel to 
| CA, 
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CA, and OD will coincide with O C, making 


the Point D to fall into the Center of the Picture 
C, agreeably to Cor. 2. Thepr. 3 

N. B. 3. CD is a third proportional to A C 
and C O; as alſo is A D to AC and AO, 

N. 4. OD is the Diſtance of the Vaniſhing 
Point 


PROBLEM XV. 


Having given the Center and Diſtance of the 
Picture, to find the Vaniſoing Line, its Center 
and Diſtance, of Planes that are perpendicular 
to thoſe Lines that havea certain grven Va- 


niſßing r 


Let C (Fig. 
and D the Vaniſhing Point given. Draw D/C, 
and CO perpendicular to it, and equal to the 
Diſtance of the Picture. Then draw D O, and 
O A perpendicular to it, cutting DC in A. Per- 
pendicular to DC draw A B, which will be the 
Vaniſhing Line ſonghr, A being its Center (by 
Theor. 1 ) and O A its Diſtance. 

This Conſtruction. follows neceflarily from the 
Conſtruction of the foregoing Problem, and the 
Obſervations at the End of that may be applied 
here. 


I 8. ) be the — of. the picture, 
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PROBLEM XVI. 


Hevin given the Center and Diſtance of the 
Pie, through —_— Pornt to draw the 


5 — Line of a Plane that is perpendicular 
to another Plane whoſe Vaniſhing Line is grven, 
and to find theCenter and Diſtance of that Va- 
niſhing Line. 


Let AB (Fig. 18.) be the Vaniſhing Line given, 
and C the x of the Picture, and let E be 
the Point given. Find the Vaniſhing Point D of 
Lines perpendicular to the Original Planes of AB, 
(by Prob. 14.) Draw DE, which will be the 
Vaniſhing Line ſought. Draw CF cutting DE 
at Right Angles in F, and F will be the Center of 
the Vaniſhing Line DE (by Theor. 1.) Make a 
Right-angled Triangle, whoſe Baſe is CE, and 
its Perpendicular is equal to the Diſtance of the 
Picture, and its Hypothenuſe will be the Diſtance 


of the Vaniſhing Line DE (by Cor. Th. 1.) 


DEMONSTRATION, 


Becauſe the Plane, whoſe Vaniſhing Line is 
fought, is perpendicular to the other Plane, its 
Vaniſhing Line muſt paſs thro' the Vaniſhing 
Point D of Lines perpendicular to that other 
Plane, becauſe ſome of thoſe Lines are in the 
Plane ſought. Therefore DE is the Vaniſhing 


Line ſought. The reſt needs no Demonſtration. 


4 COROL. 


>» ® 
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COR OI. 1. If FC be continued till it cuts 
the Vaniſhing Line given in B, B will be the Va- 
niſhing Point of Lines perpendicular to the Origi- 
nal Plane of the Vaniſhing Line DE. For that 
Vaniſhing Point is in the Line F C by the Con- 
ſtruction of Problem 14. and it is in the Vaniſh- 
ing Line given by the Demonſtration of the pre- 
ſent Problem. . 

CORO L, 2. And therefore if the Vaniſhing 
Lines AB and DE meet in G, the Points B, D, 
and G will be the Vaniſhing Points of the three 
Legs of the ſolid Angle of a Cube, which are 
perpendicular to one another. And drawing 
DB; BG, GD, and DB will be the Vaniſhing 
Lines of the three Planes that contain that ſolid 
Angle. 

CORO L. z. The Diſtance of the Vaniſhing 
Line D G is equal to the Line FP, the Point P 
being the Interſection of the Line FC with a 
Circle deſcribed on the Diameter D G. 


PROBLEM XVII. 


Having given the Center and Diſtance of the 
Picture, and the Vaniſhing Point of the com- 
mon Inter ſection of two Planes that are inclined 
to one another in a given Angle, and the Va- 
niſhing Line of one of them; to find the Va- 
nifing Line of the other of them. 


Let C (Fig. 18.) be the Center of the Picture, 
BG the given Vaniſhing Line of one of the 
Planes, and B the Vaniſhing Point of their com- 
BR mon 


common Interſection.) Therefore B G being 
the Vaniſhing Line given, B E is the Vaniſhing 
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mon Interſection, and H the Angle of their In- 
clination to one another. Find the Vaniſhing 
Line GD, of Planes perpendicular to the Lines 
whoſe Vaniſhing Point is B (by Prob. 15.) Let 
that Vaniſhing Line cut the Vaniſhing Line given 
in G. In GD find the Vaniſhing Point E of 
Lines making the given Angle H with the Lines 
whoſe Vaniſhing Point is G (by Prob. 11.) that 
is, in BCF perpendicular G FD take FP equal 
to the Diſtance of the Vaniſhing Line GD (found 
by Prob. 15.) and draw PG, and PE making 
the Angle EP G equal to H. Draw BE, which 
will be the Vaniſhing Line ſought. 


 DgmMoNSTRATION. 


Imagine the Triangle GPE to be turned up on 
the Line GE, 16 that the Point P may be in the 
Point of Sight perpendicular over the Center of 
the Picture C. In that caſc the Planes BP C, 
GPD, DPB will be the Parallels of three Origi- 
nal Planes, whoſe Vaniſhing Lines are B G, GD, 
DB; that whoſe Vaniſhing Line is D G being 
perpendicular to the other two ( by the Con- 
ſtruction, becauſe it is perpendicular to their 
common Interſection, whoſe Vaniſhing Point is 
B.) Therefore the Original Planes, whoſe Va- 
niſhing Lines are B G and BD, are inclined to 
one another in the Angle EPG, that is, in the 
Angle H, (for the Inclination of two Planes is 
always meaſured in a Plane perpendicular to their 


Line ſought, 


N. B. 


LinfAz PexsPECTIVE, 53 

N. B. The Center of the Vaniſhing Line BE 

is found by drawing a Line perpendicular to it 
from C (by Theor. f.) and then its Diſtance is 
found, as was found the Diſtance P F in Prob. 16, 


PROBLEM XVIII. 


Having given the Center and Diſtance of the 
Picture, and the Vaniſhing Line of one Face of 
any ſblid Figure propeſe , and the Projettion 
of one Line in that Face; to find the Projection 
of the whole Figure, 


By means of the Projection given find the Pro- 
jection of the Ichnography of the Figure propo- 
{ed on the Plane of that Face, whoſe Vaniſhin 
Line is given (by Prob. 13.) Then (by Prob. 16. 
find the Vaniſhing Line of the Plane of the Or- 
thography and deſcribe the Projection of the 
Orthography by the help of the Lines already 
given in the Ichnogtaphy (by Prob. 13.) Laſtly, 
by the Interſections of the Projections of Perpen- 
diculars to the Ichnography and 2 
will be found the ſevetal Points of the Projection 
required. 

Otherwiſe. Having found the Projection of 
the Face whoſe Vaniſhing Line is given, by means 
of the Projection of the Line given, find the Va- 
niſhing Lines of the adjacent Faces (by Prob. 17.) 


and deſctibe their Projections by the help of the 


Lines given in the Projection of the firſt Face; 


and ſo on, till tue whole Projection ſought is com- 


pleated. | : 
This 


A 


R EE 
— - 
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This is a general Deſcription of the Method 
to be uſed in putting any Figures propoſed into 
Perſpective; but in the Practice of particular 
Caſes ſeveral Expedients may be uſed, in the va- 
rious Application of the foregoing problems. But 
all this will be beſt underſtood by Examples. 


Example V. 

Fig. 19. In this Figure is found the Projection 
of a regular Dodecaedron, having given the Pro- 
jection A B of one Side parallel to the Picture, 
by means of the Ichnography and Orthography; 
FG (parallel to A B) being the given Vaniſhing 
Line of the Face AB CDE, F its Center, H the 
Center of the Picture, and H O its Diſtance. To 
avoid Confuſion of Lines, the Ichnography and 
Orthography are removed from the Space taken 


up by the Projection ſought in the following man- 


ner. For the Ichnography; drawing at pleaſure 
ab parallel to A B, and at a ſufficient diſtance 


from it, and then drawing IA and IB cutting 46 


in 4 and b, the Line ABi is transfer'd to ab; J 


being the Vaniſhing Point of Lines perpendicular 


to the Face ABC DE, whoſe Vaniſhing Line is 


FG (found by Prob. 14.) This being done, the 


whole Ichnography is deſcribed on the Line 40, 
by Prob. 13. as it is deſcribed in Ex. 3. 

For the Orthography; IH F paſſing thro' the 
Center of the Picture, is taken for its Vaniſhing 
Line, as being moſt convenient; the Orthogrs- 
phy in this cafe being the moſt ſimple, and the 
Projections of Lines perpendicular to it being all 
of them perpendicular to FI (by Note 1. Prov. 


14.) Having drawn GA (from the Vaniſhing 
Point 


11 © 
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point G of the Line e in the Ichnography) and 
el cutting it in E, is got the Projection A E. 
Then drawing A a and Ee both parallel to G F 
(and conſequently repreſenting Perpendiculars to 
the Orthography, as is already ſaid) and a e at 
pleaſure paſũng thro F, and cutting them in a 
and e, is got ae; by the means of which the whole 
Projection of the Orthography is deſcribed (by 
Prob. 13.) 

Having thus got the Projections of the Ichno- 
graphy and Orthography, any Point K of the Pro- 
jetion ſought is got by drawing k K parallel to 
FG and 4, from the correſponding Points k 
and &, meeting each other in K. 

For underſtanding the Projection of a Cube, 
which appears in this Figure, after what has been 
already ſaid, it is ſufficient to inform the Reader, 
that two of its Vaniſhing Lines are FG, and FI, 
and the third is a Line paſſing thro I parallel to 
PG. w4 

As to the Shadows, which are ſuppoſed to be 
caſt by the Sun on the Plane of the Face ABCDE 
of the Dodecaedron; the Shadow # v of any Line 
V vis found as follows. S is the given Vaniſhing 
Point of all the Rays of Light, which being ſup- 
poſed to come from the Sun, are to be con- 
fider'd as parallel. Therefore IS paſſing thro' 
the Vaniſhing Point I of the Line V v and the 
Vaniſhing Point S of the Rays, is the Vaniſhing 


Line of the Plane made by all the Rays paſling 
thro the Line V v, and projecting the Shadow 


vu. And IS cutting the Vaniſhing Line FG of 
the Plane the Shadow is caſt on in F, 5 is the 


Vaniſhing Point of the Shadow vn, which is the 


Inter- 


— <6 — 
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Interſection of the Plane of the Shade (whole = 
Vaniſhing Line is I 5) and the Plane the Shadow 
is cat on (s being os. aniſhing Point of that 
Interſection by Cor. 2. T. « 7.) Having therefore 
drawn vg, and VS cutting it in &, v is the 
Shadow of the Line v V. 

N. B. In the Original of the Orthography in 
the preſent Figure, the Points e, m, s, p are the 
Angles of a Square, The Lines o n, al, qr being 
parallel to e m, and o q, nr bęigg parallel to e p, 
and equal to a l, tk, o n, ꝗ x, are equal, and O n, 
em, al, are in the continued Geometrical Pro- 
portion, of the leſſer Segment to the greater, of 
a Line cut in extream and mean Proportion. 

Several Lines mention d in this Scheme are 
not actually Arm, to avoid Confuſion. . 


Example VI. | 

_ Fig.20. In this Theme the Vaniſhing Line of 
the Ground, which the Piece of Building, Oc. 
ſtand upon, is AI CK ; paſſing through = Cen- 
ter of the Picture C, the Dillane of the Picture 
being equal to CO. B.G and AH are the Va- 
niſhing Lines of the upright Planes a hd e, DE 
N, Oc. and 4c, DF un, c. G and H being 
the Vaniſhing Points of the Lines be, and n n, 
which touch the upper Corners of the two Flights 
of Steps, and conſequently A. G and B H are the 
Vaniſhipg Lines of the Planes that touch the up- 
per or the under Edges of the Stepßs. 

The given Side Hr, of the Baſe, of the regular 
\Tetrardran i 18 parallel to the V aniſhing Line, AB 
zu, which is the Projection of the Center of the 
Muse Hr p, and the Seat the Vertex 0, is found 

by 


LinEtAaR PERSPECTIVE: 57 


by drawing þ q parallel to A B, and Ir cutting it 
in 4, and then drawing Cp and H meeting in 4. 
C L perpendicular to AB is the Vaniſhing Line 
of a Plane perpendicular to the Baſe & r p ſtand- 
ing on u p, and paſling thro' the Line p o, whoſe 
Vaniſhing Point is L, fund (by Prob. 11.) by 
making CQ equal to the Diſtance of the Picture, 
and the Angle LQ C equal to the Original of the 
Anglewpo. VX is the Vaniſhing Line of the 
Face # pr, by the help of which that Face is de- 
ſcribed, having given p r (by Prob. 12.) as the 
Face hr was deſcribed on hr. The regular 
Octaedron, and Icoſaedron, are deſcribed by their 
Ichnography and Orthography, which Method is 
ſufficiently explain'd in the foregoing Example. 
| will only inform the Reader, that in the Ortho- 
graphy AB CDEFGH of the Icoſaedron, the 
Lines CD, AF, GH are equal, as alſo are A C, 
FD, BE, and AF is to BE, as the leſſer Seg- 
ment is to the greater of a Line cut in extream 
and mean Proportion. 

The Light is ſuppoſed to come from the Sun, 
and the Rays are parallel to the Picture and to 
the Line A M; ſo that the Shadow P of any Point 
D, is found by drawing NP through its Scat pa- 
rallel to A B, and D P. parallel to AM cutting it 
in L. For the Shadow of the Tetraedron, which 
is turned up on the End of the Steps; having in 
the ſame manner found s, (which would be the 
Shadow of 0 on the Ground, if the Steps were 
away) drawing 5 þ and p, arc got the Shadows 
50 and po. Let 4 and Fs p cut the lower Edgc 


of the Steps in y and x 3. then drawing X per- . 


pendicular to A C and cutting o 5 in 1, is got the 
| BELEES H Shadow 
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Shadow # of the Vertex o on the End of the 
Steps, and drawing x t is got that part of the Sha- 
dow of op, which falls on that End. And in 
the fame manner is got the Shadow of o h. All 
the Rays being parallel to A M, and A being the 
Vaniſhing Point of DF, AM is the Vaniſhing 
Line of the Plane made by the Rays which paſs 
thro' the Line D F, and B M being the Vaniſhing. 
Line of the Wall, the Shadow F f is caſt on; M 
is the Vaniſhing Point of the common Interſection 
of thoſe two Planes, that is, of the Shadow F F 
of the Line DF. | 7 


. Example VII. ä 

Fig. 21. In this Scheme A C B paſſing through 
the Center of the Picture, C is the Vaniſhing 
Line of the Ground; A is the Vaniſhing Point of 
the Edge EF which the Beam reſts upon, and the 
other Edges parallel to it; D is the Vaniſhing 
Point of the Edge GH, &. and DB perpendi- 
cular to AB, is the Vaniſhing Line of the Plane 
E GH; P and Q are the Vaniſhing Points of the 
Sides MK and KN, of the regular Tetraedron. 
and conſequently PQ is the Vaniſhing Line of 
the Triangle K NM; L is the Light and A its 
Seat on the Ground. Having B E , that is the 
Interſection of the upright Plane EG H with the 
Ground, and conſequently g, where HG meets 
it, is the Interſection of the Edge HG with the 
Ground. BE cuts the Edge S R of the Wall 
S Rh in R, and conſequently RV perpendicular 
to AB is the Interſection of the Wall with the 
Plane E GH, and conſequently Y, where R/ 


and GH meet, is the Interſection of the mn 
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GH with the Wall. D Lis the Projection of a 
Line parallel to the Original of GH (becauſe of 
the Vaniſhing Point D) and B! is its Scat, where- 
fore / is its Interſection with the Ground. 

Now the Originals of L /and HG being paral- 
lel, they are in the ſame Plane, vis. in the Plane 
which makes the Shadow of H G3 but /g repre- 
ſents the Interſection of that Plane with the 
Ground; wherefore /g continued is part of the 
Shadow, and drawing L G cutting it in g, g is 
the Shadow of G, and g S is that part of the Sha- 
dow of HG which is on the Ground. Then 
drawing 8 % and LH cutting it in h, h S is the 
other part of that Shadow againſt the Wall. 

Having drawn gp and DT both parallel to 
AB, Dg and gp are the Projections of two Lines 
in a Plane, whoſe Vaniſhing Line is DT; and 

T is the Vaniſhing Point of the common Inter- 
ſection of that Plane with the Plane of the Tri- 
angle KM N (by Cor. 2. Th. 7) PQ being its 
Vaniſhing Line. Therefore drawing T p cutting 
g in V, V is the Interſection of the Lineg GHD 
with the Plane of that Triangle K MN. Then 
g cutting MK in r, drawing rt V, r# is that 
part of the Shadow of GH, which falls on the 
Triangle K MN. 

Having thus explain d the manner of finding 
the Shadow of G H, the reſt needs no Expla- 
nation. 


Example VIII. 
Fig. 22. In this Scheme C is the Center of the 
Picture, and C A the Vaniſhing Line of the 


err and of the Surface of the Water which 
H 2 Shadaw - 
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3 the Reflexions; and S is the Vaniſhing 
oint of the Rays of Light, which are ſuppoſed 


to come from the Sun. 
The Shadow of the perpendicular Line BD 


is found thus: SA drawn perpendicular to CA 


gives the Vaniſhing Point A of the Shadow on 
the Ground Bf. Then in the Circumference of 
the Baſc of the Cylinder (which 1s parallel to the 
Picture, its Axis being perpendicular to it, and 
conſequently having the Vaniſhing Point C) tak- 
ing any Point E, and finding its Seat on the 
Ground e, drawing CE, and Ce cutting BA in 
V and then drawing F perpendicular to CA 
and cutting CE in P, is got one Point P of the 
Shadow on the Surface of the Cylinder. And in 
the ſame manner are got all the other Points of 
that Shadow. To prove this, the Reader need 
only conſider, that the Original of e EP fe is an 
upright Plane cutting the Cylinder in EP, and 
FP is the Shadow of B D on that Plane. Where- 
fore P is the Point where that Shadow falls on 
the Surface of the Cylinder. Any Point Q of 
the Shadow of the Circumference of the inward 
Cylinder on its Surface, is found thus. Having 
drawn C'S, parallel to it is drawn at pleaſure G H 
cutting that Circumference in G and H. Then 


drawing GS and CH meeting in Q, Q is the Point 


ſought. For C being the Vaniſhing Point of the 
Axis of the Cylinder, as well as of CH, HQ is 
in the Surface of the Cylinder, and G H being pa- 
rallel to C'S, is the Projection of a Line parallel 
to the Picture, in a Plane whoſe Vaniſhing Line 
is CS (and its Original being parallel to the 
Picture, is in the Baſe of the Cylinder, which is 
| parallel 
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parallel lo the Tifture.) Therefore the Originals 
of HG, HC, and GS being 1n the ſame Plane, 
Q is the Projection of the Point where the Ray of 
Light, whoſe Projection is G S, cuts the Surface 
of the Cylinder; that is, it is the Projection of 
the Shadow of the Original of the Point G in the 
Circumference of the Baſe, on the inward Sur- 
face of the Cylinder. | | 

being the Seat of the Point D on the Surface 
of the Water, the Reflexion 4 of the Point D is 
found by continuing the Perpendicular D & till 
bd is equal tobD. This is evident, becauſe the 
known Law of Reflexions, is, that the Reflexions 
of all Objects appear to be as much on one Side 
of the reflecting Plane, as the real Objects are on 
the other Side of it. In AS, making As equal 
to AS, any Point qin the Shadow on the Surface 
of the inward Cylinder in the Reflexion, 1s found 
in the ſame manner as Qin the real Figure, uſing 
the Point s inſtead of S. 

The Shadow of the Cylinder on the Surface of 
the Cone, is found by ſuch another Expedient, as 
the Shadow of the Line BD on the Surface of the 
Cylinder, 

Example IX. 


Fig. 23. In this Scheme every thing elſe being 
eaſily to be underſtood by what has been already 
explain d, I ſhall only ſhew the manner how the 
Reflection is: found in the Looking Glaſs of the 
Picture on the Eazle. 

A is the Center of the Picture, and AB the 
Vaniſhing Line of the Ground; the Diſtance of 


the Picture being equal to AB, A C is the Va- 
| niſhing 


— — % 
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niſhing Line of the Picture on the Eazle, and CD 
the Vaniſhing Line of the Looking Glaſs. 
Through a, where the Edge 64 of the Leg 
of the Table cuts the Surface of it, drawing 2 e, 
and through drawing & a, both parallel to. AB, 
b 4 cutting the Interſection cd of the Surface of 
the Picture on the Eazle with the Ground in 4, 


and then drawing de parallel to A C, and cutting 


ae in e, and then drawing A e, is got the Pro- 


jection A e of the common Interſection of the Sur- 


face of the Table, and of the Picture on the 
Eazle. For à e being parallel to A B, is the Pro- 
jection of a Line in the Surface of the Table pa- 
rallel to the Picture, and for the ſame reaſon 4 
is the Projection of a Line on the Ground, and 
de is the Projection of a Line in the Plane of the 
Picture on the Eazle, both of them parallel to the 
Picture; 4 b is alſo the Projection of a Line patal- 
lel to the Picture. Therefore 46d e is the Pro- 
jection of a Trapezium parallel to the Picture, 
whoſe Angle e is in the common Interſection of 
the Surface on the Table, and of the Picture on 
the Eazle. But A being the common Interſection 
of the Vaniſhing Lines of thoſe two Planes, is 
the Vaniſhing Point of their common Interſection, 
and therefore e A is the Projection of that Inter- 
ſection (by Cor. 2. Th. 7.) For the ſame reaſon 
o being the Projection of the Point where the 
Surface of the Glaſs touches the Table, and E 
being the common Interſection of the Vaniſhing 
Lines AB and CD, o E is the Projection of the 
common Interſection of the Surface of the Table 
and the Surface of the Glaſs. Therefore F where 


o E and A meet, is the Projection of the Point 
where 


N —_— —_—_— 
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where the three Planes meet, of the Surface of 
the Table, the Glaſs, and the Picture on the 
Eazle. Therefore drawing F C, it is the Pro- 
jection of the common Interſection of the Picture 
on the Eazle and the Looking Glaſs. 

Having found the Vaniſhing Point P of Lines 
perpendicular to the Plane of the Looking Glaſs, 
whoſe Vaniſhing Line is CD (by Prob. 14.) draw- 
ing P A thro' the Vaniſhing Point A of the Line 
GH, and cutting CD in D, Dis the Vaniſhing 
Point of the Seat of GH on the Plane of the 
Glaſs. Therefore G H cutting Cf in , Di is 
the Projection of that Seat. Then drawing GP 
cutting D Zin , E is the Seat of the Point G on 
the Glaſs, Wherefore in GP making E to re- 
preſent a Line equal to that repreſented by G & 
(by Prob. 3.) g is the Projection of the Reflection 
of C, and gi is the Reflexion of C, and draw- 
ing PH cutting gi in , g is the Reflexion of 
GH. And in the ſame manner may be found 
any other Lines in the Reflexion. 

The Reflexion of the Picture on the Eazle may 
alſo be deſcribed by its Vaniſhing Line, in the 
{ame manner as the Projection of the Picture itſelf 
was deſcribed; for in PAD making a D to repre- 
ſent a Line equal to that repreſented by AD, a is 
the Vaniſhing Point of the reflected Line g H, and 
Ca is the Vaniſhing Line of the reflected Picture 
on the Eazle. 


' LINEAR 
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PKT . 
Of the Manner of finding the Origin 


Figures fromtheir Projettions given, and 
of the Situation that is neceſſary to be 
obſerved for viewing particular Pro- 
jections. 
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PROBLEM XVIII. 


Having given the Projection of a Line divided, 
and-its Vaniſhing Point; to find the Propor- 
tion of the Paris of the Original. 


ET AB (Fig. 7.) be the given Pro 
eecion, divided” in C, and V its Va- 
niſmhing Point. Draw at pleaſure VO, 
2 and 4 6 parallel to it, and from any 
Point O in the Line OV draw OA, OB, OC, 
cutting 4 6 in a, b, and c. Then will the 
Origi- 
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Original of A C be to the Original of CB, as 
ac is to . 5 


COR OI. ac:b::ACXBV:BCXAY. 
PROBLEM XIX. 


Having given the Projection of 2 Line divided 
into two Parts, and the Proportion of the 
Original; to find its Vaniſhing Point. 


Let AB (Fig. 17.) be the Projection given di- 


vided in C. Through C draw at pleaſure a C b, 
and in it make a to C b, as the Original of A C 
is to the OrigindlBf CB, and draw a A and bB 
meeting in O. Parallel to a b draw OV cutting 
AB in V, which will be the Vaniſhing Point 
ſought. | 


COROL. BV: BA:: CaxCB:CbxAC 
—Cax CB. 

Theſe two laſt Problems, with their Corolla- 
tics, follow eaſily from Prob. 3. and its Cor. 


PROBLEM XX. 


Having given the Projection of a Triangle, with 
its Vaniſhing Line, its Center and Diſtance ; to 
find the Species of the Original Triangle. 


Let 26e (Fig. 10.) be the Projection given, HG 
its Vaniſhing Line, and S its Center, and 8 O per- 
pendicular to H G, and equal to its Diſtance. 
Having continued the Sides of the Projection 
5 I given, 


ary 


TT ep up AI OM 
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given, till they cut the Vaniſhing Line in their 


Vaniſhing Points G, H, I, draw G O, GH, and 
Gl, and the Originals of the Angles bac, ab U, 
a cb, will be equal to GOI, IO H, G OH, re- 
ſpectively (by Prob. 11.) Whence the Specics 
of the Original Triangle is given. 


PROBLEM XXI 


Having given the Projection of a Triangle of a 
given Species, and its Vaniſhing Line; to find 
Ihe Center and Diſtance of that Vaniſhing Line. 


Let ABC (Fig. 12.) be the gi. Projection, 
and FD its Vaniſhing Line. N nue the Sides 
of the Projection till they cut” the Vaniſhing Line 
in their Vaniſhing Points D, E, F. Biſect DE 
and EF in G and H, and draw GI and HK per- 
pendicular to FD, making GI to GE as Radius 
is to the Tangent of the Angle repreſented by 
B A C, and KH to EH as Radius is to the Tangent 
of tac Angle repreſented by BCA; ſo that EIG 
and FE KH may be equal to thoſe Angles. With 
the Centers I and K and the Radius's I E and K E, 
deſcribe two Circles cutting each other in O, and 
draw OS cutting FD at Right Angles in S. Then 
will S be the Center, and S O the Diſtance ſought. 


DEMONSTRATION, 


Suppoſing S to be the Center and S O the Di- 
ſtance of the Vaniſhing Line F D, the Originals 
of the Angles B A C and B CA will be equal to 
DOE, and EOF (by Prob. 11.) But by the 

29 714 nature 
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nature of the Circle DOE and FOE are equal 
to GIE and HK E, which by the Conſtruction 
are equal to the Angles that ought to be repre- 
ſented by BAC and BCA. Therefore 8 is the 
Center and S O the Diſtance ſought. 


PROBLEM XXII. 


Having given the Projection of a Trapegium of 
given Species; to find its Vaniſhing Line, 
Center and Diſtance. | | 


Let abc d (Hg. 12.) be the Projection given 
Draw the Diagonals 4 c, & d, meeting in e, and 
by the Proportions” of the Originals of ae, ec, 
and be, ed, finding the Vaniſhing Points E and F, 
of the Lines ac and 64 (by Prob. 19.) Draw 
FE, which will be the Vaniſhing Line ſought. 
Then by the given Species of the Original of the 
Triangle 26e, find the Center $ and Diſtance 
SO (by Prob. 21.) 


PROBLEM XXIII. 


— 


Having given the Projection of a Right angled 


Parallelopiped; to find the Center and Diſtance 


of the Picture, and the Species of the Original 
Figure. 


Let ABCDEEG (Fig, 24.) be the Projection 
given. Continue the Projections of the parallel 
Sides, till they meet in their Vaniſhing Points H, 
I K, and draw HI, HK, I K, which will be the 
Vaniſhing Lines of the ſeyeral Faces of the Figure 

12 ſought, 
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lought, ontaining a ſolid Right Angle. Draw 
KL perpendicular to HI, and H M perpendicu- 
lar to K I meeting in S; which will be the Center 
of the Picture (by Cor. 2. Prob. 16.) Then on 
i the Diameter LK deſcribe a Circle, and draw 
= SO perpendicular to LK cutting it in O, and 
OS will be the Diſtance of the Picture (by Prob. 
14. LO K being a Right Angle upon account of 

9 the Circle.) Laftly, find the Diſtances of the Va- 
9 niſhing Lines KI and IH {by Cor. 3. Prob. 16. 
(; M and L being their Centers, by Th. I.) and then 
find the Species of the Originals of the Faces 
DA FE and DA BC (by Prob. 20.) 


— 
= 


CORO L. When the Vaniſhing Line of one 
of the Faces (ſuppoſe I H) paſſes through the 
Center of the Picture, the Vaniſhing Point K of 
the Sides perpendicular to it, will be at an infinite 
diſtance : by which means the Situation of LK 
will be indetermined. So that the Species of 
that Face AB CD may be taken at pleaſure, and 
then the Center and Diſtance of the Picture may 
| be found by Prob. 20. And in this caſe, if it 
N were only required that the Projection propoſed 
ſhould repreſent a right angled Parallelopiped in 
general, the Place of the Point of Sight might bc 
any where in the Circumference of a Circle dc- 
ſcribed on the Diameter H I, and in a Plane per- 
pendicular to the Picture. This I leave as a hint 
that may be uſeful to the Painters of Scenes in 
Theatres. | 
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The Deſcription of a Method, by which the 
Repreſentations of Figures may be drawn 
on any Sur face, be it never ſo irregular, 


ROM what has been ſaid in this Book 
to explain the Principles of Painting, 
eſpecially at the End of the Defini- 


the ſecond Theorem may be extended to any 
Surface that Figures are painted on, be it Con- 
cave or Convex, or never ſo irregular. So 
that be the Surface of the Picture AB C (Fg. 3.) 
of any Form whatſoever, the Projection Fg of 


the Original Line FG, will ſtill be the Inter- 


ſection of the Picture with the Plane of the Tri- 
angle FG O. But the Parallel OV is in that 
Plane (Th. 3.) Hence it follows, that if the 
Flame of a Lamp be ſo placed, as to caſt the 
Shadow of O V. on any Point B of the Line 
FG, it will cover the whole Line FG, and 
at the ſame time cover. the Line Vg B on the 

Picture 


tions, it is evident that the Senſe of 
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70 
Picture, which is the Projection of FG; all the 
Rays coming from the Lamp, and paſſing by the 
Line OV, in that caſe making a Plane, which 
coincides with the Plane of the Triangle OF G. 
The ſame thing will happen, if a Perſon ſhould 
place his Eye ſo as to make any Point of the Line 
FG to ſeem to be cover d by the Line OV; in 
that caſe OV will ſcem to cover all the Projection 
V fg. So that if a Lamp be ſo placed, as to make 
the Shadow of OV to paſs thro any one Point of 
the Projection V, it will coincide with the 
whole; and if a Perion places himſelf fo as to 
make O V to ſeem to cover any one Point of the 
ſame Projection, it will ſeem to cover the whole. 
Hence I imagine, that the following Mcthod 
may be of uſe for drawing the Projections of any 
Figures on any Surface, ſuppoſe on the Walls 
and Cupola's of Churches ; the Walls and Cicl- 


 Ings of great Rooms, the Scenes of 'T heatres, Oc. 


Chuſe ſome Principal Line in the Deſign to be 
drawn, and having by tome proper Method found 
the Projections of its extream Points, through 
the Point of Sight paſs a Thread parallel to the 
Original Line, and caſt the Shadow of it on thoſc 
two Points alrcady found, and that Shadow 
mark'd with a Crion will be the Projetion of 
that principal Line; or, if in any particular caſc 
it happens to be more convenient, place your 


Eye ſo as to make that parallel Thread to ſecm 


to cover thoſe two Points already mark d, and 
inſtruct an Aſſiſtant to mark out the Projection 
wanted. Suppoſe, for example, % ( Fig. 20.) 
to be that principal Projection. Then to find 


the Projection (for example ) of any other 
| Point 
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Point in the Figure to be deſcribed, imagine that 
Point to be the Vertex of a Triangle, whoſe Baſe 
is the Original of the Projection already found, 
and place the Thread ( paſling ſtill through the 
Point of Sight) in a parallel Situation to the Ori- 
ginal of one of the Legs of that Triangle, and 
caſt its Shadow on the proper Extremity of the 
Projection given, and mark it as before, and you 
will have the indefinite Projection of that Leg, 
(ſuppoſe it to be h o.) Do the ſame by the other 
Leg, and by the Interſection of thoſe Projections 
(ſuppoſe of ho and o) you will have the Pro- 
jettion of the Point ſought. And by this Me- 
thod may be found the Projections of any Figures 
what ſoever. I ſhall not enlarge upon this Me- 
thod, not having had an opportunity of putting 
it in practice for which reaſon I only propoſe it 
as a Hint, which I leave to be further conſider d 
of by the Curious. 


N uMs. 
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A IVew THEORY for mixingef Colouns, 
talen from Sir Iſaac Newton's Opticks, 
[ Linear Perſpective, and not to diſcourſe 
of all the Parts of Painting, yet as this 
Book will be moſt uſcful to thoſe who prac- 
tiſe that Art, I thought it would not be impro- 
per, nor unentertaining to the Readers, if I took 
this Occaſion to publiſh ſome Thoughts I have had 
concerning the Mixture of Colours : which I have 
fallen into upon conſidering Sir Iſaac Newton's 
Theory of Light and Colours, in his moſt excellent 
Treatiſe of Optics. 

In Colours theſe two things are to be con- 
ſider d, the Hue (which is properly what may 
be called the Colour,) and the Strength of Light 
and Shadow. For as different Colours, ſuppoſe 
Red and Green, may have the ſame Strength of 
Light; ſo two things, that are one of them much 


darker than the other, may ſtill have the ſame 
Hue, as a light Blue and a dark Blue. 


HO' my Deſign was only to treat of 


With 
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With reſpect to the Hue, theſe two things are 
to be conſider d, 1/7. The Species of Colour, and 
24ly. The Perfection and Imperfection of Colour 
under the ſame Species. Colours differ in Spe- 
cics, as Blue and Red, and Colours of the ſame 
Species differ in degree of Perfection; as the Red 
of a Field Poppy is much more perfect than the 
Red of a Brick. This Quality of Perfection and 
Imperfection in the Colours, by the Painters is 
expreſsd by the Terms Bright, or Clean, or 
Simple, and Broken; which is taken from their 
Method of making the imperfect Colours, by the 
Mixture of other Colours, which is called break- 
ing the Colours. With reſpect to this Quality of 
Colours, Sir 1/aac Newton, in the Book already 
mention'd, ſhews, that every Ray of Light has 
its proper Colour, which it always carries with 
it, and never loſes, in whatever manner it hap- 
peus to be reflected or refracted. Theſe natural 
Colours of the Rays are the Bright Simple Co- 
lours, and the natural Order of them, as they 
appcar when they are ſeparated by the Refraction 
of a Priſm, is, Red, Orange, Yellow, Green, 
Blue, Indico, Violet. All the lefs perfect or 


broken Colours, are made by the Compoſition 


and Mixture of theſe ſimple Colours, as Yellow 


Rays mix d with Blue Rays, make a Green, but 
not ſo perfect as the ſimpTe natural Rays that are 


Crcen; and Red and Yellow Rays make an 
Orange Colour, but not ſo perfect as the natu- 
ral Orange-colour'd Rays. And by a juſt Pro- 
portion of all the Natural Rays together, 1s pro- 


duced Whiteneſs, which is indifferent to all the 
K ſimple 


* 
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ſimple Colours, and can't be ſaid to incline more 
to one Colour than to another. By White I 
mean any Colour between the lighteſt White and 
the darkeſt Black; for as we are not now con- 
ſidering the Degrees of Light and Shade, all the 
Colours from Black to White are to be con- 
ſider'd as of the ſame Hue. 

According to this Obſervation of the Nature 
of Whiteneſs, it appears that the broken Colours 
are a Medium between the ſimple Colours and 
White, and the more broken a Colour is, thc 
nearcr it is to White, and the further it is from 
White, the more ſimple it is. 

Having thus cxplain'd the Nature of the Co- 
lours 3 and the Effect of their Mixture, in order 
to find exactly what Colour will be produced by 
the Mixture of any Colours given, Sir 1/aac dit- 
poſes the Colours in the following manncr. Let 
there be a Circle made ADFA, and let the Cir- 
cumference be divided into ſeven Parts AB, B C, 
CD, DE, EF, FG, GA, in the ſame Proportion 

to one another as the Fractions 5, Kg, Te, „vs i 75 
which 5 the Proportiags of the Muſical Notes 
Sol, a, f \ /0l, a, mi, ; /of. Between A and B 
place all the Kit $ of RG, From B to C place all 
the Kinds of Orange, from C to D place all the 
Kinds of Yellow, from D to E place all the Kinds 
of Grcen, from E to F place all the Kinds of 
Blue, from F to G place all the Kinds of Indico, 
and from G to A place all the Kinds of Violet. 
Having thus diſpoſed the ſimple Colours, the 
Center of the Circle O will be the Place of White. 
And between the Centet and the Circumference 

ale 
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arc the Places of all the broken compounded Co- 
hes thoſe neareſt the Center being the molt | 
compounded, and thoſe fartheſt from it being 
the leaſt compounded. As in the Line O, all 
the Colours at 1, 2, 3, 4, arc of the ſame Species, 
that is, Green inclining towards Blue, but the 
Colour at 1 is the ſimple natural Colour ; that 
at 2 is ſomething compounded, or broken; that 
at 3 is more broken; and that at 4 is ſtill more 
broken. 

The Colours being thus diſpoſed, to know 
what Colour reſults from the Mixture of any Co- 
lours given, find the Center of Gravity of the 
Places of the Colours given, and that will ſhew 
the Character of the Compound. For example, 
ſuppoſe I would know what Colour would re- 
ſult from the Mixture of two Parts of the ſimple 
_ at P, with three Parts of the ſimple Blue 

: I find the Center of Gravity 3 of the Points 
p and Q that is, I draw PQ, and having divi- 
ded it into five Parts (which is the Sum of three 
and two) I take the Point 3 three Parts from P 
(becauſe there are three Parts of Blue) and two 
Parts from Q, (becauſe there are two Parts of the 
Colour at P.) Then drawing O 3 cutting the 
Circumference in 1, by the Place of the Point I, 
(which is berween D and E, but nearer to E) [ 
ind the Mixture is a Green inclining towards 
Bluc 3 but becauſe 3 is near the Middle between 
tie Center and the Circumference, the Colour 
is pretty much broken. To make the ſame thing 
more clear by another Example; ſuppoſe I would 
know what would reſult from a Mixture of two 
K 2 Parts 
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Parts Yellow at P, three Parts Blue at Q, and 
five Parts Red at R. Firit I find the Place 3 of 
the Mixture of the Yellow and the Bluc, as 
before. Then drawing the Line 3 R (becauſc 
there are five Parts of the Colour at 3, and five 
Parts of the Colour at R) I divide it into ten 
Parts, and take the Point r five Parts diſtant from 
R. By this means r is the Center of Gravity of 
the three Colours at P, Q, and R, and is conſe- 
quently the Place of the Mixture; which. by 
drawing Or cutting the Circumference in 5, I 
find to be an Orange a little inclining towards 
Red, and becauſe r is much nearer the Center 
than the Circumference, the Colour is very much 
broken.. And thus one may procced in other 
Caſes. 

Again, having given the Place of any com- 
pound Colour, one may find what Colours may 
be mix'd to compound it. Thus having given 
the Colour at 3, drawing any Line P 3Q thro'3, 
the Colour propoſed may be made by a Mixture 
of the Colours in P and Q, taking ſuch a Propor- 
tion of them as is expreſſed by the Lines 3 P and 

3 Q, that is, taking of the Colour P as much as 
in proportion to 3 Q, and as much of the Colour 
Q as is in proportion to 3 P. Or having drawn 
Oz palling thro' the Points 1, 2, 4, the lame Co- 
lour may be produced by mixing the Colours in 
2 and 4 in proportion to the Lines 4.3 and 2.33 
or it may be produced by breaking the ſimple Co- 
lour at 1 with White (which is ar O) in the pro- 
portion of thc Lines 3.1 and 3 O. And thus in. 
other Caſes. 


The 


* 


ArrENPDIxX. 77 


The Proportions hitherto mention d of the 
Colours to be uſed in the Mixtures, relate to the 
Quantity of the Rays of Light, and not to the 
Matcrials which artificial Colours are made of. 
Wherefore if ſeveral artificial Colours were to be 
mix'd according to theſe Rules, and ſome of them 
ate darker than others, there muſt be a greater 
Proportion uſed of the darker Materials, to pro- 
duce the Hue propoſed, becauſe they reflect 
fewer Rays of Light in proportion to their Quan- 
titics; and a leſſer Proportion muſt be uſed of 
the lighter Materials, becauſe they reflect a great- 
cr Quantity of Light. 

If the Nature of the material Colours, which 
arc uſed in Painting, was ſo perfectly known, as 
that one could tell exactly what Species of Co- 
lour, how perfect, and what degree of Light and 
Shade each Material has with reſpect to its Quan- 
tity, by theſe Rules one might exactly produce 
any Colour propoſed, by mixing the ſeveral Ma- 
terials in their juſt Proportions. But tho' theſe 
Particulars cannot be known to ſuthcient Exact- 
nels for this purpoſe, beſides the Tediouſneſs that 
would be in Practice, to meaſure the Colours 
according to their exact Proportions 3 yet the 
Knowledge of this Theory may be of x, cat uſe in 
Painting, Suppoſe, for example, I had a Palate 
provided with the ſeveral Colours at 4, &, c, d, e: 
Suppoſe for inſtance at 4 Carmine; at & Orpi- 
ment; at c Pink ; at 4 Ultramarine at e Smalts 3 
and I had occaſion to make a broken Green, ſuch 
3s I judge ſhould be placed at x. Looking round 


the Point x, I ſee that it does not lie a my 
| de 
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deal out of a Line drawn thro' c and 4; there: 
fore I conclude, that mixing the Colours c and 4 


will come very near what I want. But becauſe 
x is nearer to the Center O than the Line c 4, 


having brought my Tint as near as I can to what 


I want, ſuppoſe to =, I look from & croſs x for 
fome Colour oppoſite to =, to break the Tint 
with, and I find the ncareſt to be a, therefore by 
mixing of the Colour 4 I bring the Compoſition 
to the Tint I have occaſion for. If the Colour 4 
carrics the Tint too much towards the Linc O D, 
I put a little more of the Colour 4, which brings 
it into the right place. Or having got the Tint Z, 
J might have broken it with White, whole place 
is at the Center O. Or putting a greater pro- 
portion of the Colour w inſtcad of 4, I may after- 
wards break the Tint by means of the Colour 5, 
And in the ſame manner by only inſpecting this 
Scheme, one may ſce in what manner to make 
any Tints whatſoever, that can be produced by 
the Colours that one uſes. Thus one ſees that 
Red and Yellow makes a broken Orange Colour, 
which may ſtill be more broken by adding Blue, 
or Indico, or Violet, which are to be taken one 
or other, as one would have the Tint inclined 
more to the Yellow or to the Red; Blue bring- 
ing it toward the Yellow, and breaking it much; 
and Violet carrying it towards the Red, and not 
breaking it ſo much. 

From theſe Principles one may ſec the Reaſon 
why the Materials of the brighteſt and ſimpleſt 
Colours are the moſt valuable, and of them why 


the lighteſt are moſt to be eſteem d. The ſimplelt 
Colours 


r r 
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Colours are the moſt valuable, becauſe they can- 
not be produced by Mixtures for Mixture al- 
ways breaks the Colours. Suppoſe 4, 6, c, d, e, 
to be all the Colours: you have, then drawing 
Lines to join the Points, 4, , c, d, e, all the Tints 
that can be produced by thoſe Colours will have 
| their Places within the Arca of the Polygone 
| abc d e. That the lighter Colours are more va- 
luable than the dark ones, is becauſe Black docs 
not break the Colours ſo much as White; ſo that 


it is eaſier to make the clean dark Tints with light 


Colours and Black, than to make the bright light 
ones, with dark Colours and White. For by 
what has been ſhew'd, White breaks the Colours 
very much, but Black being nothing but the ab- 
ſence of Light, only darkens the Colours. Tho 
upon account of the Imperfection of the Materials 
that are in uſe, Black does alſo break the Colours 
lomething, becauſe there is no Material fo per- 
fectly black as to have no Colour at all, as one 
may ſee by the beſt Blacks having Lights and 
Shades, There will be other Exceptions alſo to 
be made in the application of theſe Obſervations 
to Practice, upon account of the particular Qua- 
litics of the Materials ſome Colours are made of. 
If all the Colours were as dry Powders, which 
haye no effect upon one another, when mixd, 
tneſe Obſervations would exactly take place in 
the mixing of them. But ſome Colours are of 
luch a Nature, that they produce a very different 
effect upon their Mixture, to what one would 
expect from theſe Principles. So that it is poſ- 
lle there may be ſome dark Materials, 3 
when 
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when diluted with White, may produce cleanet 
i and leſs compounded Colours than they gave 
| when ſingle; as ſome Colours do very well to 
1 glaze with, which don't look well laid on in a 
| Body. But theſe Properties of particular Mate- 
rials I leave to be conlider'd by the Practitioners 
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